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Signs of the OMITTING trade notes, editorial col- 
Times, umns, short notes and the list of 
patents, a recent issue of a London contemporary contains 
eigh. pages of reading matter, six of which are devoted to 
r-privts from American journals and matters in the United 
States. Besides this, a number of the notes and paragraphs 
are of American origin. 





THE Metropolitan Traction Company, 
of New York, has offered a prize of 
$50,000 for an actual working system of motive power for 
street railway cars demonstrated to be superior or equal to 
the overhead trolley system. It is rumored that the actual 
object ih view is to obtain an underground electric system 
to replace the cable system now used by this company, and 
one that can be installed in the cable conduits without re- 
quiring any expensive modification of these. This should 
renew the interest of inventors in the matter of electric 
conduit traction, pot only on account of the prize offered, but 
also because an efficient electric conduit system, particularly 
one that can utilize the present cable conduits. offers per- 
haps the most profitable subject in the entire field of elec- 
trical invention. As a substitute for the cable the desidera- 
tum is not so much a high erfici: ncy as reliability in work- 
ing, since it would be simply impossible to design any 
electric system with an efficiency as low +s that of cable 
traction, in which by far the greater amount of power is 
used to overcome the mere friction of the cable. 


A Chance 
for Inventors. 


AT the recent lamp suit at Hartford 
considerable was said about the normal 
candle power of incandescent lamps without, as far as we 
know, defining what the term means when comparing 
different kinds of lamps. As ordinarily used it means the 
rated candle power, but as different makers may obtain 
this candle power with filaments heated to different de- 
grees of incandescence, no comparative tests of the lives or 
qualities of different lamps can be considered of value 
unless it is known that the filaments were at the same in- 
vandescence, A normal efficiency 16 c. p. Jamp if burned 
at 20 c. p. may be considered a high efficiency lamp, and 
would then be rated as a normal 20c.p. lamp, yet if 
one were tested against the other the latter would, of 
course, give inferior results in respect to life, blackening 
and decrease in candle power Similarly, the lamp of one 
maker may be used at a normal incandescence much 
above that of the other, and yet both rated at the same 
candle power, and tests of the two lamps would con 
sequently show much greater blackening of the bulb in 
the former, as weil as shorter life, while if burned at the 
same incandescence as the latter it mav on the contrary 
prove the better lamp. Comparative testsshould be made, 
not necessarily at the rated voltages, but rather at the 
voltages at which the filaments of the lamps to be tested 
are at exactly the same incandescence. 


Normal Candle 
Puwer. 


Unless it is shown 
that an attempt has been made to do this, no weight what- 
ever should be given to statements based upon competitive 
lamp tests. 


THE great growth of public sentiment 
in favor of municipal electric lighting 
plants is illustrated in our electric light news department, 
which for several months has been teeming with announce- 
ments of municipal lighting projects. Most of the towns 
and cities concerned are in the West, where the idea of 
public ownership seems to have carried everything before 
it. It is too soon to draw any conclusion as 10 the prob- 
able outcome, but the reports thus far are distinctly favor- 
able toward municipal ownership. In some instances 
where private consumers are also supplied from a public 
plant a considerable profit has been claimed. but in one 
instance reported almost all of the private lghts that had 
been thus supplied were discontinued by ihe consumers on 
account of poor service. The purchase of a public plant 
naturally gives opportunities for jobbery, and in a recent 
case an investigating committee reported that a lighting 
plant taken over from a local company by a city had cost 
the latter more than amillion dollars in excess of its 
value. Owing to the desire of those responsible for the 
purchase of a public plant to make a good showing during 
the first years of its operation, there is a tendency toward 
false economy. with the result that the plant is allowed to 
run down and in the end requires a large expenditure to 
bring it into proper condition again We have noted this 
in several instances, so that any claims for excessive 
economy should be carefully scrutinized to see that fixed 
charges and depreciation are included. While in the 
smaller towns the conditions are such as to be not unfavor- 
able toward public ownership, the experiment about to be 
begun by several large Western cities will be watched 
with great interest, and the result, if favorable, will prob- 
ably have consequences that will extend beyond the pub- 
lic supply of lighting. 





Musicipal 
Lighting Plants. 





Food for Chronic THOSE who have no faith in scientific 
Dcubters. knowledge, and who insist on saying 

and believing that scientific theories are continually being 
overthrown and changed, may derive some satisfaction 
from one of the notes in our Digest this week. It isa 
common b: lief among electricians that to obtain the best 
insulation between a line wire and the earth the resistance 
between them should be made as high as pos-ible, but the 
article referred to shows that under certain circumstances 
this is all wrong, and tbat, on the contrary, to obtain the 
best insulation the wire should be connected with the earth 
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by means of a “good conductor, the better the conductor 
the better the insulation. Chronic doubters of scientific 
knowledge, who delight in saying ‘‘I told you so,” may de- 
rive considerable satisfaction from this by proving to them- 
se ves—if they are able to do so—that Mr. C aude’s cur ous 
con:lusions are correct. but sober minded central station 
managers who use continuous currents need not be con- 
cerned about it and need not connect all their mains to 
the earth; if they use alternating currents, and especially 
if their lines are underground, we recommend them to 
look into this matter, as they will find ivof interest. Mr. 
Claude shows that the capacity effect of acable may be 
balanced by a low resistance self-induction in paratlel with 
the condenser formed by the cable and the earth. The 
principle of balancing a capacity by a self-induction is not 
new, and was used ia Dr. Silvanus P. |! hompson’s ingeni- 
ous submarine telephone cable, but its application to 
alternating current mains appears to be novel and is quite 
interesting, even though it resembles [hompson’s applica- 
tion quite closely ; it does not follow from this that the 
actual resistance insulation shou'd be made low, as the 
current due to this real resistance and that due to the ap- 
parent resistance are quite ditferent things. 


In an article we print elsewhere th 
subject of braking electric street cars 
is treated in a thorough manner and with particular refer- 
ence to the tundamental principles concerned. The ques- 
tion of braking has become a very important one, but 
heretofore it has almost invariably been considered in its 
details rather than as a whole, with the result that few or 
no definite conclusions have been arrived at. As pomted 
out by Mr. Merrill, a definite requirement as to the dis- 
tance in which a car shall stop after the brakes have been 
applied corresponds to a definite speed, and no greater 
speed can be safely used than this, no matter how powerful 
a brakivog mechanism may be installed. This foliows 
from the fact that the energy stored up in a moving car 
cannot, with satety to the car and its passengers, be dissi- 
pated beyond a certain maximum rate, so that, if the dis- 
tance in which a car must be stopped is given, the question 
does not resolve itself into one of braking mechanisms, but 
simply to the determination of the speed which corre- 
sponds to the stopping distance, deduced from the moving 
weights and the allowable rate of dissipation of energy. 
An interesting point brought out is the futility of relying 
on the braking action of the motor, either by reversing it 
or short circuiting the armature. The lowest rate of dissi- 
pation of energy assumed for an eight ton car, ¢0 b, p., is 
of course much beyond the electric braking power, while 
for a more sudden stop in an emergency this rate may be 
required to be as high as 200 h. p., which illustrates the 
entire inadequacy of electric braking. It is also stated 
that the ordinary ratchet brake is entirely efficient for 
single-truck cars up toa speed of 15 miles per hour, but 
that for double-truck cars a mechanism requiring less 
physical exertion on the part of the motorman is desirable. 
If, as claimed by some inventors, it isa simple matter to 
apply an electro-magnetic brake to electric cars. this 
method as an auxiliary would seem to be particularly 
applicable to the latter case. 


The Braking 
Question. 


The Last THE Morton episode receives a fitting 

Chapter. climax in the current issue of the 
Transactions of the American Institute of Electrical Engi- 
neers, Where the lecture on ‘“‘A Glance at Electricity in 
Medicine,” which was given before the New Yurk Elec- 
trical Society. is printed with a gross misstatement at the 
head of the title page and with a repudiation by the edit- 
ing committee in a footnote. The statement that the lec- 
ture was given ‘'before the New York Electrical Society 
and the American Institute of Electrical Engineers, May 
17, 1893,” is utterly unwarranted as far as the latter body 
is concerned. In a postal card, dated Mav 13, 1893, and 
sent to members of the Institute, the secretary informs 
them of the receipt of invitations to the membership to 
attend a lecture at Columbia College by Dr. Morton, and 
to visit a new electrical manufacturing plant. Some of 
the members availed themselves of the former invitation 
and many more of the latter, but in no sense can the at- 
ter.dance of the members of the Institute at the Jecture be 
construed into making the Institute as a body an official 
participant. The lecture was delivered at a stated meeting 
of the New York Electrical S ciety, members of the 
New York Electro-therapeutic Society were invited im the 
same manner as members of the Institute, and, moreover, 
the reports made of the lecture at the time contain no 
reference that it had been delivered otherwise than solely 
under the auspices of the New York Electrical Society. It 
is not pleasant to give publicity to matters thus affecting 
the prestige of the Institute, but the silence maintained in 
regard to the methods pursued at the last annual election 
merely lent encouragement to those who had arrogated to 
themselves all of the functions of the Institute, and who, 
if they were not checked through publicity. would continue 
to use that body as a mere personal ** machine.” In view 
of the occurrences of the year our Western contemporary 
is not unjustified in the suspicious. view which it takes of 
the desire of the New York meeting to retain in itself all 
the powers of the Institute, but it does an injustice tu the 
New York membership by. assuming that they will by their 
votes perpetuate a domination which, while discred:ting 
the Institute, still more largely discredits the local mem- 
bership. , 
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Electricity on the World’s Fair Grounds. 


The World's Columbian Exposition is now scarcely 
more than the ghost of its former self. At no time is 
this so apparent as at night, when the huge buildings 
are shrouded in a gloom which the few lights here and 
there only render more dismal. The onuty lights upon 
the grounds now are the are lamps on the old patrol 
circuits, the same which were used during the term of 
the Exposition, when the grounds were closed at eleven 
o'clock. however, will be discontinued after 
Jan. 1. They are not one-fifth of the total number of 
lights on the grounds, and the buildings rise in huge 
black masses out of their shadows. 

Of the great electric plant in the Machinery Building 
but little is now left. The are dynamos of the Standard 
company are still in use supplying the lights on the 
grounds. The Fort Wayne dynamos are nearly all 
packed and some are shipped. The Thomson-Houston 
“block” is in ruins, and most of the machines are crated 
though but few have left the building. The Brush plant 
was the first to be wrecked, as these dynamos were 
wanted for immediate delivery, and all but two have left 
the building. The Mather and Eddy power generators 
are being shipped, but the big Westinghouse railway 
generator is still running, and also the C. & C. gener- 
ators with their Ide engines, which have done such con- 
stant service since the early spring. The machinery 
which is still running is housed in gloomy looking sheds 
built chiefly of scraps of lumber, corrugated iron and 
canvas, which, though adding to the general appearance 
of disorder, add somewhat to the comfort of the em- 
ployees. The Westinghouse company has as yet done 
but little toward the removal of its big dynamos in 
the incandescent plant. The only ones which are still 
running are the two 4,000-light machines: The com- 
pany has packed a large number of its lamps and trim- 
mings, but the big generators still stand. The Westing- 
house engines are being rapidly dismantled, however, 
and the other engines of the electric plant present much 
the same condition of disorder as do the dynamos. 
The boiler room, too, has the appearance of having been 
visited by a general upheaval, and only scattered por- 
tions still remain intact, most of the boilers being in 
the process of demolition, and four of the Heine battery 
ure already out. 

Electricity Building presents about the same aspect 
as the electric plant in Machinery Hall, though a much 
larger percentage of the exhibits are out. Nearly all 
except the foreign articles are packed up. The smaller 
exhibits left the building some time ago, and most of 
the large machinery of the General Electric and West 
Altogether the 
work of removal has progressed more rapidly in this 
building than in most of the others. 


——> -.  o-S> -— 


Are Lamps Without Shadows. 


BY F. D. WINKLEY. 


These, 


inghouse companies is shipped as well. 


Where are lamps are used without 
globes the side bars, that support the lower structure 
of the lamp, cast dark shadows, which are often very 


objectionable, and it was my 


glass 


ground 


with these 


shadows that suggested this device. The sketch is an 


experience 


ideal cross section through carbon A, and side bars 
B, C, E, and F. The side bars are divided and glass 
prisms G, J and H, I interposed between them. 


f 7 A\ . ? 
tr} i ly GQ} (fH 
Wa oS 
F C 


DEVICE FOR AVOIDING SHADOWS IN ARC LAMPs, 


The prisms are of such shape that the light that 1s 
intercepted by B is reflected as indicated by the red 
lines, and will lie in the path of the shadow of C. 
This will take place with each of the side bars, and 
all of the light emitted by the are will be projected 
into space, and there will be no shadows. In the case 
of some are lamps which I have examined, it can easily 
be demonstrated that fully five per cent. of the light 
is cut off and destroyed by the side bars, and large 
areas are left in partial darkness. 

00) 000—..O™ 


Repsiring Edison Lamps an Infringement. 


Judge Colt, of the United States Circuit Court, of Mas 
sachusetts, handed down an opinion on Dec, 13, granting 
an injunction against the Davis Electrical Works, 
Springfield, Mass., restraining the latter from repair- 
ing lamps under the Edison patent by substituting a 
new filament. 

The Court states that the process of repairing consists 
in first breaking off the tip of the glass bulb of the 
lamp and reaming out a hole about one-half inch in di 
ameter, The broken filament is then removed. The new 
filament, having its ends cemented into platinum sleeves, 
is then 
being pushed down over the two platinum leading-in 
wires and them. A tube of 
made into the shape of a funnel is heated and placed 


inserted into the glass chamber, the sleeves 


compressed upon glass 


over the hole in the lamp chamber. This tube is fused 
into the open end of the bulb, which brings it into the 
condition of the ordinary lamp bulb just prior to ex 
haustion. The air is then exhausted and the bulb 


sealed, It is evident, the Court decides, that this opera- 
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tion covers many of the constructive features of the 
ordinary lamp, whose claim consists of four elements: 
a carbon filament, a receiver made entirely of glass, 
conductors passing through the glass, and a receiver 
from which the air is exhausted. 

It is apparent, the decision says, that the defendants 
by substituting a new filament, making over the glass 
receiver, and exhausting the air from such receiver, 
produce a lamp in which all the elements but one (the 
leading-in wires) of the patented combination, are used 
either in a new or reconstructed form. The lamp thus 
produced is substantially a new lamp, and its voltage 
may be higher or lower than the old one. From the 
very nature of the Edison invention, the Court does not 
see how the glass bulb can be opened and a new filament 
inserted without making essentially a new lamp. 

SS — 


Economieal Life of Incandescent Lamps. 





BY W. L. R. EMMET, 

I am glad to see that the question of the advisability 
of discarding incandescent lamps which have outlived 
their usefulness is being discussed in your paper. 

The waste which is occasioned through the use of such 
lamps is much larger than is generally supposed. Cen- 
tral station managers who supply lamps to their cus- 
tomers without extra charge should keep in mind the 
fact that on the average customers will pay only for 
the number of units of illumination which they receive. 
It may be roughly estimated that a reduction of 10 per 
cent. in brilliancy of a light through exhaustion of its 
filament will occasion a reduction in energy consumed 
of less than one per cent.; this matter of energy, how- 
ever, is not the only thing to be considered. Light of 
a reddish color is not of the same value to our eyes as 
white light. Our power of distinguishing between ob- 
jects is determined by their relative colors, as well as 
by the simple light and shade on them. When any one 
color predominates in the source of illumination, the 
distinction between the colors of objects seen is ver} 
much reduced. This matter of color makes it desirable 
that we use lamps of high economy and of short life, 
and that lamps be replaced as soon as they cease to give 
a white light. 

If electric light companies would introduce a system 
by which old lamps were replaced, so that a high stand- 
ard of color was maintained, I believe that it would do 
a great deal to popularize and extend the use of incan- 
descent lighting. Of course, it is necessary that good 
regulation be provided if white light is required. This 
good regulation can be obtained without very great ex- 
pense, either on the alternating or direct current sys- 
tems, 

What I have said with regard to central stations will 
also apply to individuals who pay for electric current 
by meter readings. In their case, however, the inabil- 
ity to control regulation and to thoroughly study the 
question makes a broad consideration of the problem 
unlikely. 

The sale of electric light is like that of ot%ier com- 
modities, and the persons who give the largest amount 
and best quality for a given price will obtain the best 
of the business. 

It is best to go on the assumption that the customer 
cannot be deceived, although there may be individual 
causes Where this is not true. 

———$—$$__—_~>22->2+- 


Economy of Incandescent Lamps. 


BY RODERICK WILLIAMS. 

It gives me pleasure to observe that you have again 
tuken up the question of the most economical age of 
incandescent lamps. It is a subject which 1 am con- 
vinced has not been so sufliciently discussed as to bring 
the question home to the consideration not only of the 
central station manager, but also of the owner of the 
incandescent isolated plant, and the miscellaneous con- 
sumer. Now that it has again come upon the tapis I 
um hopeful of seeing it most thoroughly threshed out. 

‘The incandescent lamp has long since become something 
more than a mere experiment; it is a commercial product 
which must stand up in open competition with other and 
older methods, backed up by immense capital, which is 
not likely to yield up its lucrative returns without a 
struggle to retain them. The competitors of the lamp 
have not been sleeping—not even to the extent of 40 
winks. As the competition of the lamp has become 
sharper, the gas manufacturers have keenly sought to 
develop and improve their product, until to-day they can 
furnish gas from a 6-foot burner, which, by trustworthy 
photometric measurement, will give a light of 24 
candles, so long as the burner-tip is kept clean. 

Now, nothing can be urged against the incandescent 
lamp It has attained a degree 
of perfection which betrays a constant and progressive 
improvement. But it is unfortunate in having had a 
name tacked to it. It is a 16, 20 or other number 
of candle power lamp. The name is correct to a certain 
It is when the lamps are first placed upon the 


per se as made to-day. 


extent, 
circuit, but I have yet to see a lamp burning up to its 
rated candle power after having been on the line for 
more than 400 or 500 hours. I am made painfully 
aware of the variation in candle power of incandescent 
lamps each time I walk along the streets. Some stores 
are a blaze of glory, while the light in others has none 
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of the religiousness about it except the dimness. In one 
the consumer has probably had the courage to insist on 
being furnished with the candle power he contracted for: 
in the other case, the central station is probably waiting 
until the patience of the customer is exhausted and he 
makes a vigorous “kick.’’ 

It is a pretty well acknowledged fact that the incan 
descent lamp gives the best possible light up to say 400 
or 500 hours, but after that somebody is being defrauded 
---and in most cases it is everybody, for the consumer is 
not getting the equivalent in candle power of the cur- 
rent for which he is paying, and the station is deliver 
ing even more power to the lamp than it did when first 
the lamp was inserted in the socket. 

What chance has the seller of current against the 
seller of gas when the latter can show that he will 
furnish a good 24-candle light under all circumstances. 
and can generally find a good instance nearby of the 
poor light from incandescent lamps which have been 
allowed to burn beyond their proper term of usefulness. 
unless the former puts forth an effort to counteract his 
rival, by seeing that his lamps are always bright and 
securing proof that their candle power is as steadily 
maintained as that of the gas jet. 

The illuminating companies are too prone to think 
lightly of the strength of the gas interest, and yet I have 
seen gas so triumphantly overcome both the incandes 
cent and are light as to banish them almost altogether 
from the streets of the second greatest city of the world 
Gas lost an excellent opportunity of showing its supe 
riority at the World’s Fair. The business of illumina 
tion by gas has considerably increased during the past 
ten years, although I should have believed it possible 
had it been predicted to me ten years ago, when the 
knell of gas was believed to have sounded. 

The cheapness of the standard incandescent lamp in 
this country should render the task of maintaining the 
candle power of the incandescent light up to the stand- 
ard contracted for-an easy one, for, whereas the for- 
mer high price of the lamp rendered the item of lamp 
renewals, after say 400 or 500 hours, ostensibly costly 
both to the central station and the isolated plant owner 
(although in reality it was not, when compared with the 
waste power) the price of the lamp being reduced ren 
ders the non-renewal of the lamp which has Jost its 
initial candle power inexcusable. 

I am of opinion that the day of the low efficiency, 
many watted long life lamp is over, and that the high 
eificiency, 40 to 50 watt, short 
shortly supersede it. 


life, cheap lamp will 


“Five hundred hours of glorious life 
Are worth a thousand dimly lit.’’ 


Scott. 

Mr. J. A. Swinburne, the well known English electri 
clin, Says in a recent issue of “Industries and Iron”: 

“Which is, taking everything into consideration, the 
most advantageous lamp? The first price of the lamp, 
its efficiency, life, and more especially the relations of 
change of efficiency in proportion to life, are the feat 
ures to be considered, and from which it must be deter 
mined whether a high efficiency 300-hour lamp is or is 
not more economical than a thousand hour lamp with 
a low efticiency. In France and Germany experience 
tends to show that the lamps of shorter life consuming 
244 to 3 watts per ¢. p. (16 ¢c. p.) are the most economical 
in the end. If the present 60 or 70 watt lamps were ex 
changed for 50-watt lamps all at once it would mean a 
serious loss to the suppliers of electricity. They should, 
therefore, educate their customers to take by preference 
a lamp consuming no less current, but giving more light 
for the same current. They should also in their own 
interest protect their clients by testing lamps on the 
photometer, if asked to do so, and on this account we 
look for an increasing attention to the subject of pho 
tometry, and a gradual solution of the difficulties now 
surrounding this art.” 

The question is of importance and should interest all 
manufacturers of lamps whether working under the Edi 
son patent or not, and I trust that they may be induced 
to give their ideas with an educational aim in view, 
the objective being the station manager, the isolated 
plant owner, and the consumer. 
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A German Town Plant. 


The generating station of the Capstadt, Germany, new 
electric lighting plant is located outside of the city, and 
connected with an accumulator sub-station situated in 
the eentral portion of the territory to be supplied, from 
which the current is distributed throughout the city by 
means of the five-conductor system. 

The station is arranged in such a way that each of the 
two Siemens & Halske type J pole machines can be di 
rectly connected with a turbine as well as with an en 
gine, so that either can be used at will to furnish the 
necessary power. The turbines are of the vertical Par- 
tial type of 200 h. p. each at 250 revolutions per minute, 
and work under an available fall of 585 feet, the water 
being conducted from a source of 6,500 feet distant. 

Two compound with condensers 
are kept in reserve, each of which is capable of develop- 
ing 200 h. p. 


receiving engines 
with 100 pounds pressure, and 250 revo- 
The station will be completed by 
February next, and the plant put in operation within 
a year, 


lutions per minute 
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Technical Edueation in Europe.—VI. 


BY FRANK C. PERKINS, 


ONIGLICHE WURTTEMBERGISCHEN TECHNISCHEN HOCH- 


SCHULE ZU STUTTGART. 


The main building of this technical college is situated 
near the centre of the city of Stuttgart, and opposite 
the City Garden or Park (seen in the foreground, Fig. 1). 
Originally the electro-technical institute occupied a 
part of the main building; but a new building (Fig. 2) 
has been erected, and is used by the electrical and phys- 
ical departments only. The electrical laboratories and 


courses in electrical engineering are under the direction 


ed 
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ment of this institution equal to if not much better than 
that of any other college of its kind in Europe. 

The accumulator plant consists of ten cells of accumu- 
lators furnished by the Maschinenfabrik Oerlikon bei 
Zurich, which are usually charged with eight amperes 
and discharged at nine amperes; 13 cells of the 
Tudor system, furnished by an accumulator company 
in Hagen, which have a charging current of six amperes 
und a discharging current of seven amperes. A very 
switchboard is connected with the accumulator 
plant; also an automatic cut-out of novel type, de- 
signed by Voigtt & Heffner, Frankfort. 

In the photometric laboratory a new type of photom- 
used, manufactured by Lummer & Brodhun; 
and there are also several of the old standard photom- 


also 


eter is 


ns 





inotors, pumps, 


of Dr. 
machine design 


Dietrick, while the study of water 
and mechanical engineering in general 
is under the charge of Profs. Teichmann and Ernst. The 
electrical engineering course at Stuttgart differs from 
that at Darmstadt and several other continental insti- 
tutions, in that only the last year of the four years’ 

course is devoted to electricity. 
The work during the four years at Stuttgart is divided 
up in the following manner, which is more nearly like 
the plan of study in the technical schools of America 
: than that of the other institutes before mentioned. Dur- 
ing the first year a study is made of higher algebra and 
geometry, and practice is required in freehand and me 
studied to a lim- 


ts Dalen 08 


chanical drawing; mechanics is also 


ited extent, and experimental work is required in the 
physical and chemical laboratories. During the 
second year advanced work is taken in the chem- 


ical a physical laboratories, and analytical geom- 
etry, uechanics, thermo-dynamics, machine construc 


certain amount of shopwork are required. 


special study is made 


tion and 
During the third year 
of steam boilers, steam engines, 


more of a 
water motors, materials 

In the electrical engi 
is devoted almost 


and kinematics. 
fourth year 


of construction 
neering course the last or 


entirely to electric lighting apparatus (alternating and 
direct current), transmission of power, electrical meas 


urements and the theory and practice of dynamo con 


struction. 
The total number of students in this institution is 
something over 300, while those taking special courses 
in electrical engineering number about 30. 
During the summer term excursions are made to the 


various mechanical and electrical works, as has been the 



























FICS. 1 AND 2..- TECHNICAL SCHOOL AT STUTTCART. 


laboratory 
is obtained 


others, in the 
power 


Bunsen, Weber and 

equipment. As usual, the necessary 

from adh. p. Otto gas engine. 

THE CENTRAL INSTITUTION OF THE CITY AND 
LONDON INSTITUTE, 

The main building of this institution was designed by 
Alfred Waterliouse, Esq., and it was formally opened 
in June, 1884, by His Royal Highness the Prince of 
Wales. Profs. Henrici, W. C. Unwin, W. E. Ayrton 
and H. E. Armstrong were appointed to superintend 
the departments of mathematics, engineering, physics 
and chemistry respectively. The structure is five stories 
high. In the basement (Fig. 4) are the dynamo room, 
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blacksmith shop, engineering workshops and laborato 
ries, dynamo and motor testing room, physical laborato- 
carpenter shop, and the mechanical laboratory. 
floor (Fig. 5) is occupied by class rooms, 
laboratory, and the private offices of the 
On the first floor (Fig. 3) is a large reading 


ries, 
The ground 
the optical 


professors. 
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either French or German. A number of free student- 
ships and scholarships are awarded on the results of 
examinations, which are open to all persons over 16 
years of age. The complete course covers a period of 
three years, although some students complete the course 
in two years. 

The object of the Central Institution is to supply the 
gap existing between the school and the workshop. It 
is not intended to make its students expert workmen, 
but to give them a systematic training, which is impos- 
sible in the best managed workshop. In this school 
everything is arranged with a view to giving instruction, 
while in the workshop the object is to turn out the 
largest possible number of machines at the lowest pos- 


sible cost. The instruction at the school is, however, 





to precede and not to supersede training in 
the workshop or office, for it is only in the lattet place 
that the engineering student can learn the commercial 
conditions under which his work must be carried out 
in order to secure practical and financial success. 

The laboratory of mechanics is under the direction 
of Prof. O. Henrici, F. R. 8S. The students here learn 
to measure small intervals of time by means of various 
kinds of chronographs, and to make exact determina- 
tions of length, and volume. This laboratory is 
equipped with Atwood’s and Morin’s machines for meas- 
uring, experimentally, the laws of falling bodies. It 
also contains a large quantity of apparatus for use in 
special work. 

During the first year the students attend lectures in 
physics and chemistry, and work practically in the phys- 
chemical laboratories and in the engineering 
workshop and drawing rooms. - During the second year 
the instruction in mathematics differential 
integral calculus, plane and solid co-ordinate ge- 
theory of and the method of 
together and hydrostat- 


intended 


ASS, 


ical and 


embraces 
and 
ometry, the equations, 


least squares, with dynamics 
ics. 

The civil and mechanical engineering department is 
under the direction of Prof. W. C. Unwin, F. R. 8., 
experience in both practical engineering and 


the utmost value in the work of 


whose long 
teaching has been of 


this department. The engineering workshop is fitted 
up with a complete set of tools, including several lathes, 
shaping machines, slotting machines, planers, drill 
presses, and other mechanical appliances. The engi- 
neering laboratory contains a number of testing ma- 
chines, including a Wicksteed 100-ton machine and a 
copy of the first 100-ton machine designed by Prof. 










sual custom of students at Cornell University during room and library, also the magnetic electrical acousti- [Wnwin. at Cooper’s Hill. With the latter machine ex- 
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% The equipment of the electrical laboratories and dyna- 
m0 room is as follows: The dynamo room contains sey 
eral alternating and direct current machines designed 
and constructed by Siemens & Halske; C. BE. Fein & Co., 
Stuttgart; Maschinenfabrik Esslingen, filiale Cannstatt; 
und Sautter, Lemonnier & Cie., Mubhlhausen. At the 
present time there is in operation a complete power 
transmission plant; and as the new building is now com 


pleted, it is the intention to make the electrical equip- 





museum of mathematical, engi- 
The chemical laboratories 


by a very interesting 


neering and physical models, 


and lecture rooms are also to be found on the second 
floor. The third floor is utilized for engineering draw- 


Students who ex- 
pect to take a complete course in electrical and me- 
chanical engineering are required to pass a satisfactory 
entrance examination in elementary mathematics and 
mechanics, mechanical drawing, physics, chemistry and 


ing office and chemical laboratories. 


strengths of iron, steel and similar metals. Among the 


other testing machines there is a complete cement test- 


ing plant by Kuhlman and Farja, and apparatus for 
torsion and bending experiments, designed by Prof. 
Unwin. 

This institution has a very fine experimental engine 


which, sinee its installation, has served as a model for 
those of other technical This engine is 
capable of being used as a compound expansive engine, 


schools. 1. 
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the steam being condensed in a surface condenser. 
2. It may be used as a non-condensing expansion en- 
gine, with either cylinder or both cylinders. 3. With one 
cylinder working, and without condensing, the engine 
will indicate 30 h. p. with a boiler pressure of 60 pounds. 
4. The steam can, if desired, be adinitted to or stopped 
off from the jackets of eitner cylinder, and the condensed 
steam from the jackets drained to a point where it can 
be drawn off for measurement. 5. The cut-off in each cyl- 
inder is capable of being varied by hand from 20 per 
cent. to 60 per cent. of the stroke. 6. The clearance at 
the ends of the cylinders can be varied. 7. The indi- 
eator cocks are fitted to each end of the cylinder, and 
separate gear for working the indicator is provided. 


Provision is also made for attaching an indicator to the 
air and circulating pumps, and to the intermediate 
steam reservoir. 

This engine was designed and constructed by Messrs. 
Marshall, Sons & Co., Limited, of Gainsborough. 

The physical, electrical and engineering department 
is in charge of Prof. W. E. Ayrton, F. R. S. The ap- 
paratus contained in the junior electrical laboratory 
will be found fully described in Prof. Ayrton’s ‘“Prac- 
tical Electricity.” On the central table in the accom- 
panying illustration of a junior electrical laboratory 
will be seen mechanical models by means of which the 
action of the magnetic forces which are utilized in the 
tangent and the sine galvanometers may be experi- 
mentally investigated. Among other apparatus there 
is shown on the right side of the illustration an arrange- 
ment of two artificial long telegraph lines, with contriv- 
ances for introducing any one of the faults that occur 
in practice, and apparatus for locating the faults by 
electrical tests. 

The first year’s lecture course of physics begins each 
year in October, with a discussion of the accurate com- 
mercial measurement of electric currents, difference of 
potential, resistance, quantity of electricity and power, 
including a description of the construction and use of 
the instruments employed in making these measurements. 

In the electrical course Prof. Ayrton prefers to begin 
with the study of the electrical current in place of the 
usual practice of first studying electrostatic phenomena. 
His principal reasons for this are, that it is the elec- 
tric current which is of the greatest importance in 
nearly all the applications of electricity to practical 
purposes, and that it is easy to introduce a student 
at once to the quantitative comparison and measure- 
ment of electric currents, and then gradually lead him 
to obtain accurate ideas of the meaning of potential 
difference and resistance. If electrostatics were first 
considered, the student would have to begin with ex- 
periments which are much more difficult to perform and 
harder to understand than the measurements which he 
has to make when beginning the study of the electric 
current. 

The time apportioned to electrical technology is spent 
in attending lectures on that subject, working exer- 


cises, experimenting in the advanced electrical and 
magnetic laboratories, and constructing experimental 


upparatus in the physics workshop. The nature of the 
course will be gathered from the following syllabus 
of the subjects taken up. 

ELECTRICAL TECHNOLOGY.—(SECOND YEAR.) 

Winter Term.—The laws of electromagnetism and of 
magneto-electric induction, and their application to 
various direct and alternate current dynamos and 
motors. Potential difference and characteristic curves 
of series, shunt and separately excited dynamos and 
motors. The electric measurement of the power given 
out by a dynamo or given to a motor. 

Governing dynamos to produce 
difference or constant current. 
at constant speed. 

Designing dynamos and 
arranged results. Effects of 
iron, and winding. 


constant potential 
Governing motors to run 


motors to produce pre- 
size, shape, character of 


FIG. 6.—-ONE OF THE ELECTRICAL LABORATORIES OF THE CENTRAL INSTITUTE, 
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Gearing for connecting high and low speed machinery. 
Efficiency of dynamos and motors. 

Eleetric lamps, arc and incandescent—construction, 
regulation, testing, efficiency, life. 

Accumulators—construction, testing, storing capacity, 
output, life. 

The laws of self and mutual induction and their appli- 
cation to alternate current circuits, and to circuits with 
fluctuating currents. 

Summer Term.—Transformers—direct current, 
nate current, testing, power, efficiency. 

The distribution of energy electrically. Practical use 
of transformers. Comparison of the various systems of 
distribution and their relative advantages. Electric 


alter- 


lighting by the parallel, series and parallel-series sys- 
tems. 

Electric traction, with accumulators, with a stationary 
conductor. Absolute block. Telpherage. 

The absolute systems of electrical and magnetic units, 
the true and legal practical units. : 

The construction, laying and testing of submarine 
cables. The determination of the position of faults in 
land lines and cables. Simplex, duplex, quadruplex and 
multiplex signaling on land lines. Combined telegraph 
and telephone systems. Simplex and duplex signaling 
through cables. 

The experimental work is carried out in three elec- 
trical and magnetic research laboratories, which are 
provided with more delicate measuring apparatus than 
that obtained in the laboratories for first-year students, 
and in a dynamo room and laboratory for testing motors 
and dynamos. These laboratories are, for the sake of 
obtaining freedom from vibration, placed in the base- 
ment of the building, the three former being placed at 
the extreme south end, and the two latter at the ex- 
treme north end, in order that the magnetic disturb- 





FIG. 7,-DYNAMO ROOM OF 


ances produced by the dynamos and motors in the latter 
may affect as little as possible the delicate apparatus in 
the former. The position and general arrangement of 
these laboratories are shown in the plan (Fig. 4), and 
the details of the fittings of one of the electrical research 
laboratories may be seen in Fig. 6. It is provided with 
many brick piers with stone slabs on the top for support- 
ing apparatus. On the near pier (Fig. 6) will be seen the 
interior of a modified form of quadrant electrometer of 
far greater sensibility than is possessed by the ordinary 
form of Sir William Thomson’s quadrant electrometer, 
which latter is seen on its brick pillar at the farther 
corner of this room, while on the second pillar to the 


Spring Term.—The mechanical measurement of the right is one of Thomson's absolute electrometers. 


power given to a dynamo, or given out by a motor. 


The dynamo room, a portion only of which is seen 





Vout. XXII. No. 26, 


in Fig. 7, is furnished with a Gramme, a Ferranti alter- 
nating current dynamo, and a Manchester machine, 
which latter can be used as a series, shunt, long shunt 
or short shunt compound wound dynamo. These are 
driven by an 8 h. p. nominal semi-portable engine (con- 
structed by Messrs. Marshall, Sons & Co., Gainsborough) 
by means of coned shafting, so that either the speed of 
any dynamo can be varied at will without affecting the 
speed of any other dynamo, or, what is equally import- 
ant for the purpose of experiment, the speed of any one 
dynamo can be maintained quite constant irrespective of 
variation in the speed of the engine, or the increased 
slipping of the belts, which necessarily occurs when the 
dynamo is made to produce a larger current, and there- 
fore made to do more work, on the resistance in circuit 
being diminished. 

The completeness of the fittings of the various elec- 
trical laboratories may be gathered from the fact that 
they contain in daily use over 25 galvanometers, in- 
cluding ammeters and voltmeters of various types and 
degrees of sensibility, some 26 resistance boxes, five 
electrometers, not counting mere electroscopes, six com- 
plete Wheatstone bridges, some eight or ten condensers 
varying from one-third of a microfarad to 20 micro- 
arads capacity each, etc. 

During the second year’s course the details of con- 
struction of the best forms of dynamos and motors are 
gone into very fully, and the instruction given is of 
such a nature as to enable students to determine for 
themselves the forms of dynamos and motors best suited 
to obtain any given results and to lead them up to de- 
signing improvements in existing machines. They be- 
come familiar with the best forms of electrometers, and 
with the defects most commonly met with in motors 
now in use. Accumulators are studied in considerable 
detail, and a long series of experimental determinations 
of the coefficients of self and mutual induction are made 
by various methods. 

The theory of alternating current transformers is fully 
discussed, and various forms of transformers are experi- 
mented with in the laboratories. 

The processes used in the manufacture of incandes- 
cent lamps are fully explained and discussed, and photo- 
metric measurements of the efficiencies of incandescent 
and are lamps are made in the laboratories. 


During the third year the students devote the whole 
of their time to the special application of physics which 
they have decided to follow up, with the exception of 
one day a week during the first of the three terms of 
the third session, which they spend either in the engi- 
neering or in the chemical department, as they may 
elect, and four hours a week throughout the session 
which they devote to higher mathematics. Each of 
the electrical engineering students is trained to take 
entire charge in turn of the dynamo room, inclusive of 
the stoking and oiling of the engine, the oiling of the 
dynamos, the trimming of the brushes, the making of 
simple repairs, ete., so that he will be competent to 
run an electric light installation on an emergency with- 
out any assistance. In the lectures on electrical tech- 
nology the more advanced parts of the subjects taken up 
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in the second year’s course are dealt with, such as the 
designing of the dynamos and motors to produce pre- 
arranged results, the laws of the propagation of an 
electrical disturbance in a submarine cable, and their 
application to the of signaling, the effects of 
self and mutual induction on the transmission of un- 
dulatory currents, etc. There is also given a course on 
advanced problems on light, of importance to technical 
students generally. 


speed 


The data and accompanying illustrations were kindly 
furnished by Prof. Ayrton, who says that the dynamo 
and motor testing rooms have recently been doubled in 
size, and that several of the more recent types of dyna- 
mos and motors have been added to the laboratory 
equipment. 
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Rope Driving.—1V. 


BY J. J, FLATHER. 

By the use of this ‘“‘ winder” pulley the property of 
frictional adhesion produc d by successive coiling is per- 
fectly effectual, for although each coil 1s only in contact 
with a se ni-circumference, the accumulation of frictional 
resistance is produced precisely as if entire circumferential 
grooves were employed. By thus increasing the adhesion 
of the ropes to the pulleys less total tension is required to 
transmit a given power, and the resultant friction on the 
bearings is diminished, for although there may be an addi- 
tional amount of friction generated at the bearings of the 
winder shaft, due to the pull of the ropes and the weight 
of pulley on this shaft, yet these pulleys are not heavy, 
and are more than compensated for by the reduction of 


Llee. W 





orld 
Fies. 18 AND 19.—ARRANGEMENT OF WINDER PULLEY, JACK 
SHAFT AND FLY WREEL. 


friction incident to the decrease in weight of the engine 
flywheel, which may be made very much narrower when 
winders are used. 

Moreover, by suitably placing the winder pulley rela- 
tive to the driven shaft the resultant of the f rces acting 
upon the bearings may be partly neutralized. To illustrate 
this, suppose a jack shaft to be belted from an engine fly- 
wheel, as in Fig. 18, so that the winder is placed between 
the engine and the jack shaft. In this case the tension 
in the ropes between the flywheel and jack shaft will tend 
to pull the two shafts A and B nearer each other, as de- 
noted by the direction of the arrows Aa and Bb; the ten- 
sion in the rope between the jack shaft and the winder 
pulleys will also produce a pull in the direction of the 
arrows Bb and Ce. If Bb equal the intensity of the pull 
due to both these tensions acting at B the total pull on the 
bearing at this point in the direction of Bb will be 2 Bb or 
Bb. : 

On the other hand, if the jack shaft be placed between the 
engine and winder as in Fig. 19, the resultant of the forces 
acting at B due to the weight of the pulleys and shaft, and 
to the tension of the ropes, acting in the direction Bb, may 
be assumed to act asshown by the line Bd ; then by placing 
a winder at C' so that the tension of the ropes between the 
winder and the jack shaft will act in*the direction Ce and 
Bd , it is evident that a large portion of the pressure on the 
bearings may be neutralized if this pressure 1s known. In 
practice this can only be approximated, and the question 
of rigidity of supports is often of more importance than in. 
creased friction on the bearings; for this reason where 
much power is to be transmitted it is better to place the 
winder C upon a masonry found:tion, in which case the 
height of C would differ very little from that of the shaft 
B. Considerations of space and convenience in arranging 

he tension carriage may require that the arrangement 
represented in Fig. 18 be adopted. 

The combination of the winder pulley with the continu- 
ous rope system presents many advantages which, when 
better known, will cause its use to be more extended. A 
recent example of such an arrangement is shown in Figs. 
20, 21 and 22, which represent the system of rope driving 
installed by Messrs. Hoadley Bros. in the Fifty-second street 
electric power house of the Chicago City Railway Company 

The plant is designed for 10 generators of the Westing- 
house No, 6 type, running 300 revolutions per minute. 
There arealso to be ten 24-inch by 48-inch engines of the 
improved Wheelock type arranged im five pairs, two of 
which are now in operation. These run at 100 revolutions 
per minute with 100 pounds boiler pressure. The power 
usuuly varies from about 209 to 1,000 h. p., but during the 
heavy traffic throughout the past summer each pair of en- 
sines has frequently transmitted 1,590 h. p. 

These engines have a built up Aywheel (10 segments) 18 
feet in diameter, 39 inches face, which weighs about 
0,000 pounds. The rim is grooved for 21 wraps of 1}- 
inch manila rope. The driver pulleys A are 6 feet in 
diameter and contain 32 grooves for the rope, which runs 
about 5,600 feet per minute. Between the driven pulleys 
and the engine flywheel there is placed a 6-foot winder 

iV’, containing 11 grooves, around which the rope is car- 
ried before passing to the tension sheave (Fig. 22), which 
inthe present arrangement is placed horizontally above 
the engine near the ceiling, as shown in Fig. 21. Thus the 
rope is wound around the eugine flywheel and the driven 
pulley, making 20 wraps; then it is carried from the 
driven pulley to the winder back and forth 11 times. 
thence it is led over vertical guide pulleys B, 7 feet in 
‘lameter, to the horizontal tension sheave 54 inches in 
‘ameter, then down over another vertical guide pulley to 
the flywheel where it started, By this means the are of 
“ontact of each member of the driving rope is increased 
practically 180 degrees—and although the friction on the 
bearings of the driven shaft has been increased somewhat, 
yet the power transmitted with the same tension in the rope 
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is over 150 per cent. more than would have been trans- 
mitted by the 21 wraps over the flywheel without the use 
of a winder. 

The use of ropes in connection with portable tools and 
traveling cranes has long been established, and their con- 
venience and adaptability to a wide range of work make 
them a necessity in many shops. The advent of the small 
electric motor in our machine shups will, however, proba- 
bly replace to a large extent all other forms of special 
transmission for portable tools, as it is already replacing 
countershafts and belting for machine driving in certain 
cases, 

One of the greatest fields of usefulness for rope driving 
isin the transmission of power to a moderate distance, 
under conditions which are unfavorable to the use of belts 
or shafting. 

With rope driving one is enabled at a comparatively 
small cost to transmit power in any direction to a building 
remotely situated from the source of power, which would 
otherwise require an expensive line shaft or an independent 
engine or other motor. The facility with which it may be 
carried in any direction across rivers, canals and _ streets, 
up hill and down dale. over houses and into buildings, is a 
feature very favorable to the further extension of rope 
transmission ; but the rapid progress which has been made 
in the development of electrical transmission has limited 
the economical application of ropes to moderate distances. 
There are, however, certain limits between which the 
transmission of power by ropes is yet more efficient than 
by any other known method. 

The employment of ropes for this purpose, i. e., trans- 
mission of power to a distance, is not a recent application. 
It was introduced in Europe about 1852,.* and in this 
country 1t was in use in 1858 and probably earlier. 

We find a communication in the Scientific Americant 
in which a correspondent from Winsted, Conn., speaks of 
several rope drives in his vicinity, one of which bad been 
in use since 1858. ‘‘It transmits the power for ‘a manu- 
factory, employing several circular saws, across the river, 
225 feet distant, by a five-eighths inch rope runniug over 
two pulleys six feet in diameter, ut a speed of 5,600 feet per 
minute. The pulleys are sheltered, but the rope runs ex- 
posed in all kinds of weather, needing no attention except 
at times to be rubbed with grease having a very small 
amount of rosin mixed with it.” 

In cases where power is taken from a waterwheel in 
locations where land is not available for buildings, the use 
of ropes as a means of transmitting the power from the 
wheel to the mill or factory forms a most economical ar- 
rangement if the drive is properly designed for the work. 
It isa great advantage in many other cases to have the 

power plant and the several buildings of a works isolated 
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The Braking Question and the Emergency Stop. 


BY E. A. MERRILL. 


With the increase in the weights and speeds of electric 
street cars over horse cars, the braking requirements 
have become extremely exacting, and demand careful 
analysis to be adequately met. The general requirements 
evidently vary with the surroundings, there being, how- 
ever, one specific, fundamental requirement, common to 
all—the ability to make an emergency stop. An ‘“‘emer- 
gency stop” may be defined as a stop from the maximum 
speed and under the worst conditions within a certain 
specified distance; this distance having been determined 
for any given car, the problem reduces to the deter- 
mination of the maximum allowable speed and the type 
of braking mechanism to be used for a given weight and 
kind of equipment; the “maximum allowable speed” is 
any speed at which there is stored up within the car 
and equipment an amount of kinetic energy not ex- 
ceeding that which the braking mechanism can destroy 
within the specified distance without dangerously strain- 
ing the car or its equipment or jeopardizing the safety 
of passengers. This indicates at once that the terms 
“high speed,” “slow speed,” “safe speed,” etc., have no 
real meaning except when defined in terms of the brak- 
ing mechanism and the distance within which it is 
effective, and directs us first to the fundamental ques- 
tions of the character and amount of this stored energy 
and its maximum safe rate of destruction. 

To bring a car to a stop involves the destruction of a 
definite amount of energy, the amount being determined 
by and dependent upon its weight and velocity; the dis- 
tance in which this energy must be destroyed involves 
the element of time, time determines the rate of energy 
destruction, and this rate may, for convenience, and the 
better appreciation of the power required, be expressed 
in terms of its equivalent in horse power uniformly ex- 
pended during the time of brake application. There is 
evidently a limit to this rate of energy destruction which 
cannot be exceeded without hazarding the destruction 
of the car itself or its equipment, and jeopardizing the 
safety of the passengers. 

One other element must also be considered—in no brak- 
ing system is this destruction of energy uniform over the 
whole mass of car and equipment, but is for the most 
part concentrated at a few points; the rate of energy 
destruction must therefore be limited per point of appli- 
cation. 

To take a practical example, we will assume first that 
the car must be stopped within its length (a condition 
often imposed and a fact sometimes claimed) from an 





FIGS, 20, 21 AND 22.-COMBINATION:.OF .WINDER,. PULLEY. ANDACONTINUOUS ROPE SYSTEM. 


from each other; this is especially desirable in sawmills 
and woodworking establishments, where the risk from fire 


is greatly reduced by such an arrangement. 
(To be continued.) 
——___»oer 2) oo 
Eleetric Fighting Men. 





It is reported, says the London “Electrician,” that a 
Mr. Dorie Cheater (save the mark) has offered to the 
Spanish Government, for the trifling sum of 5,000,000 
pesetas, his invention of “an automaton soidier made 
of forged iron, capable of firing 40 shots a minute at 
the enemy,” the machine being manipulated electrically. 
In the place where the soldier’s brains ought to be the 
automaton is stuffed with dynamite; so that his cap- 
tors would get a severe “blowing up” in the event of 
It is not said what would 
happen if both armies were composed of electric au- 


his being taken prisoner. 


tomata! 


*«. A. P. Barnard, U. 8, Commissioner, Paris, 1867. 
+t April 6, 1861. 





initial speed of 12 miles per hour, and ascertain the 
energy to be destroyed together with its necessary acts 
of destruction. Other assumed conditions are: Single 
truck motor car, without trailer, equipped with two 
25-h. p. or 30-h. p. S. R. motors. 

Length over drawbars, 26 feet. 

Weight, including body, trucks, equipment and passen- 
gers, 8 tons.* 

Diameter of wheels, 33 inches. 

Ratio revolutions of armature to axle, 4.8. 

Brake to be applied to periphery of each of the four 
wheels. 

No skidding of wheels. 

Uniform retardation. 

Before the braking can effectively begin, two move- 
ments are necessary—first to cut off the current, second 
to apply the brakes; with both movements simultaneous 
they can hardly be accomplished with the most approved 


Tons of,2,000 pounds whenever used. 
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appliances in less than one second of time, and during this 
second the speed has not been appreciably diminished; 
it is therefore an important factor at the ordinary speeds 
of street railway practice, though its importance di- 
minishes as speeds increase, since it thus becomes a 
smaller proportion of the entire time occupied in mak- 
ing the stop. 

The energy to be destroyed has two distinct sources— 
first, the forward momentum of the car, equipment and 
passengers in a direction parallel to the direction of the 
track; second, the momentum of armatures, gears and 
wheels about their axes, supplementing the forward 
momentum through the medium of the friction between 
wheels and rails; this latter source can be included in the 
first by reducing it to an equivalent weight at the ve- 
locity of the car. This equivalent weight is approximately 
2.92 tons, making the total equivalent weight 10.92 
tons. Under the above conditions the following results 
are obtained: 

Time required for full stop in car length, 1.95 seconds. 

Time after application of brakes, .95 second. 

Energy destroyed, 105,721 foot-pounds. ‘ 

Equivalent to the expenditure, during the time of its 
destruction, of 202.3 h. p. 

Rate per actual ton weight, 25.3 h. p. 

Rate per point of application, 50.6 h. p. 

The terrific violence of such a stop would probably 
result in straining the car to a dangerous extent, and 
would transfer accidents from its exterior to its interior. 
The effect upon the person of coming to a full stop in 
95 of a second from an initial velocity of 1,056 feet 
per minute can be predicted with sufficient accuracy 
not to require actual experiment for more exact data. 

To better appreciate this abnormal rate of energy 
destruction we will compare it with results that experi- 
ments have proved can be obtained in steam railway 
practice. It is possible under the most favorable con- 
ditions, with air brakes carefully adjusted and in per- 
fect order, in the hands of a first-class engineer, with 
hand on the throttle ready to apply air at a signal, to 
make an emergency stop with a 50-car freight train, 
weighing, say, SOO tons, in 11 seconds, and in 325 feet 
In 350 feet, from an initial speed of 30 miles per hour, 
the energy destroyed amounts to 48,400,000 foot-pounds. 
‘The equivalent uniform rate is 8,000 h. p., or 10 h. p. per 
ton and 20 h. p. per point of application. It should be 
added, however, that due to various Causes, the retarda- 
tion is not uniform, and the rate of energy destruction 
may rise during a short interval to 14h. p. or 15h. p., and 
perhaps higher, per ton; but even then the difference is 
enormous, showing plainly the impracticability of at- 
tempting such a rate as is indicated in the example of 
the electric car except in cases of the most extreme 
emergency. At 15 h. p. per ton the total rate of energy 
destruction is 12,000 h. p., an amount so largely in ex- 
cess of the maximum power of the locomotive as to 
prove conclusively without further argument the in- 
adequacy of the motive power as an emergency brake. 

In this preliminary analysis we may approach fhe ques- 
tion from a more practical standpoint, by assuming, 
instead of a limiting distance, a maximum allowable 
rate of energy destruction, and then determine the least 
distance in which it is possible to stop a given equip- 
ment from a given initial speed. Assuming 10 h. p. per 
actual ton, a total rate of SO h. p. per car, as this maxi- 
mum rate, the following table gives the foot-pounds de- 
stroyed and the distances passed over for various initial 
speeds, the conditions of weight and time required to 
apply the brakes remaining as in the first example: 


Initial speed, miles 
per hour. 


Foot-pounds energy 
destroyed. 


Distance necessary 
for tull stop, feet. 


8 46, 96% 18 
12 105,721 39 
15 165,189 63 
2 293,603 127 
25 458,707 227 
30 660,757 374 


These distances must be multiplied by whatever fac- 
tor of safety is selected to cover skidding of wheels, 
unfavorable condition of track, ete.; it must also be 
borne in mind that they are based on a definite, and 
ussumed safe, rate of energy destruction. If the rate 
is greater, the distance will be decreased; if less, the 
distance will be increased. The distances will also be 
moditied by the use of heavier or lighter cars and 
equipments, by the influence of trailers and their brak 
ing facilities, and by the use of appliances for distribut 
ing the destruction of energy over larger areas. 

It cannot reasonably be required that the stopping 
of a car shall be so sudden as to result in serious in 
jury either bo car, equipment or passengers, wnless it 
is very apparent that otherwise greater injury will be 
caused; it may be that the economic limit is wuen in- 
ternal and external injuries are financially equal; it 
must be recognized that as cars increase in weight 
wnd speed the stopping distance must be increased; if 
the public demands for its convenience high speed it 
must accept both its attendant advantages and disad 
vantages; with imcreased speed accidents will probably 
increase in Mumbers, though not necessarily in propor 
tion, in spite of all precautions. 

We have assumed 80 h. p. for Ston cars as the 
maximum safe rate of energy destruction; the braking 
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mechanism, however, should certainly be capable of 
trebling this rate on high speed work with very heavy 
equipments or on roads where there is occasional neces- 
sity of extreme emergency stops, and effecting the de- 
struction of energy at this rate of 240 h. p. without 
danger of self-destruction, but confining its use to emer- 
gencies when it is imperative to imperil limb to save 
life; for instance, to avoid a collision on a steam cross- 
ing, or to avert disaster at an open drawbridge; at 
such a rate of energy destruction the powerlessness of 
any ordinary motor equipment is startlingly apparent. 

The wide disparity between conditions governing the 
control of a horse car and those governing an electric 
ear are seldom fully appreciated by those attempting 
comparisons; not only must the greater weight of the 
latter be allowed for, but it should be further noted 
that the energy to be destroyed varies as the square of 
the velocity; in the electric car under consideration 
at eight miles per hour it is nearly 12 times, while at 
30 miles per hour it is 165 times the energy of an or- 
dinary horse car having a 16-foot body, running gear 
and 20 passengers, and traveling four miles per hour. 
With a rate of energy destruction equal to that we have 
assumed for the electric car the horse car should be 
stopped in less than five feet, considerably less than the 
space occupied by the horses, which can be turned 
one side should the necessity for an emergency stop 
not be known until it is directly under their moses. 

For successful braking the following are necessary 
conditions: The current must be cut off and the brakes 
applied in the shortest possible time; the braking sys- 
tem must be easily controlled, reliable, invariable in 
its action, of simple construction, self-contained, prac- 
tically incapable of self-destruction, and recovery must 
be quick or a reserve allowed so that the brakes can 
be applied and released several times in quick succes- 
sion. 

(To be continued.) 
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Theory of the Transformer.*—IX.+ 


BY FREDERICK BEDELL AND ALBERT C, CREHORE, 


In the earlier portion of this article the transformer 
diagram was discussed for the simplest case in which 
i transformer with no magnetic leakage and with 
no self-induction in the secondary external circuit 
was supplied either with a constant current or with 
a constant potential. Later the diagram was con- 
structed so as to include the effects of magnetic leak- 
age or external self-induction. In all the cases thus 
far treated, the effects have been shown of a change 
in the secondary resistance—that is the laws have 
been determined according to which the variations in 
other quantities take place as the secondary load is 
varied. 

In order to show more clearly the function of the 
magnetic circuit, the medium through which all the 
action between the primary and secondary circuits 
takes place, we will ascertain the effects of a varia- 
tion in its reluctance or magnetic resistance. Evi- 
dently this problem is quite determinate, inasmuch 
as it is by means of the magnetic medium alone that 
the primary has any influence whatsoever upon the 
secondary. The problem is complicated by the pres- 
ence of magnetic leakage, or external secondary self- 
induction, and for simplicity we will, therefore, take 
it up first neglecting the effects of these quantities, 
and will leave their discussion until later. 

EFFECTS PRODUCED BY A VARIATION OF THE MUTUAL IN- 
DUCTION CAUSED BY CHANGING THE RELUCTANCE OF THE 
MAGNETIC CIRCUITIN A TRANSFORMER WITH NO MAG- 
NETIC LEAKAGE OR EXTERNAL SELF-INDUCTION. 

We will first consider the case in which the primary 
is supplied with a constant harmonic current. It is 
required to find the variations in the secondary elec 
tromotive force and current, and in the primary im- 
pressed electromotive force as the magnetic reluct- 
ance is varied. 

The values of the coefficients of induction are: 


I 47,* ; 
" Reluctance ’ 
iasS, 8S. 
M meetin te | 
Reluctance 
478S,° 
i : 


Reluctance’ 

The ratios of the values of these coefticients are constant; 
numely, 

L, & S L, S 
M ~ Sy ; Ly 5 Sy L. 8,* 

The coefticients of induction vary inversely as the 
reluctance; their ratios are independent of the re 
luctance. 

In Fig. 26, draw the line O A to represent the con 
stant primary current in magnitude and direction. 
Ninety degrees behind O A draw OB equal to Mw /,. 
the electromotive force induced in the secondary. Con 
struct the secondary electromotive force triangle OBC 
and the “back” electromotive force, OF ninety degrees 
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behind the secondary current. These are all drawn 
for a certain fixed value of the secondary resistance, 
and any selected value for M. The primary electro- 
motive force triangle is drawn in the usual way, and 
also the impressed primary electromotive force £,. 
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Fic, 26.—CONSTANT CURRENT TRANSFORMER WITH NO MAG 
NETIC LEAKAGE OR EXTERNAL SELF-INDUCTION, Typ 
ICAL DIAGRAM FOR A VARIATION IN THE MUTUAL 
INDUCTION. 7 

The various electromotive forces and currents are thus 

obtained for one value of M. 

Suppose that the value of M is increased by dimin- 
ishing the reluctance. The secondary impressed elec 
tromotive force O B is increased proportionately. The 
secondary angle of lag 4,. increases so that the point 
(© moves upon the semi-circle 0 OC S in the direction 
of S. That the curve O C S is a semi-circle may he 
proved as follows: Produce the line B C to 8S, so that 
O S is perpendicular to O B. 

M wl, M 


In thetriangle O BS we have OS = = - 
. . tan 4, L, 


M ; 
Now has been 


ent of any change in MV or L., 
reluctance of the magnetic circuit. O S is therefore 
constant. Since O C S is a right triangle, it follows 
that the point C always lies upon a semi-circle. 


due to a change in the 


The secondary current O D, being equal to 0 © 
divided by a constant R,, also lies upon a semi-circle 
the diameter of which is equal to O S divided by R.; 


that is, é 


M 
=—— I], 
ee oe 


The back electromotive force may be found for any 
value of M as follows. From the point F already found 
for one value of M draw F M perpendicular to 0 F 
until it intersects O B produced at M. We have the 


angle OM F = 9, and O F = Mw I.: hence, 
Mo I, M 


"mM = - = R 2 
rm tan 4, mS f 


It appears then that F M varies directly with the 
current J,, and is always equal to J, multiplied by a 
constant. Let us take O Q (= F M) equal to this con- 
stant multiple of the secondary current. Since the 
locus of the secondary current O D is a semi-circle, 
the locus of O Q will be a semi-circle with a diameter 


; — a M 
O N equal to O L multiplied by I R, : that is, 


pe Be 

OEP Tai S 

We may now find the locus of F, which will give us 
the value of the back electromotive force for any value 


of M. To find any point Ff, on the back electromotive 


- r., 


force curve, draw O Q to some point on the semi-circle 
OQN; from Q draw Q F parallel to O B, and find its in 
tersection at F with the line O F, drawn perpendicular 
to O Q. The point F# thus determined by the inter- 
section of Q F and O F will always lie upon the curve 
inarked “back E. M. F.” in the figure. This curve ap 
proaches the asymptote N P, but practically the point 
F cannot go beyond a certain limit, since it is not 
possible to increase the value of M beyond a certain 
amount by changing the reluctance. 

The locus of the back electromotive force may be 
shown to be a curve known as the cissoid. This may 
be shown as follows: Let us first find the polar equa 
tion of the curve, referred to O as an origin. If we 
denoie the angle of MO F' by ¢, and the line of O F by p 
we have 

p= F Mcot ~;: and fF M= M P cos q. 


Hence, ~p = a4 COS @ Cot @, 


3 — z 
where ais a constant equalto MP =ON =F ad. 


40 


This polar equation may be transformed into one with 
rectangular co-ordinates, where O M is the axis of 


Y and O N the axis of Y, by substituting the values 


av x — 


,cot~=—3p = V2 + y?, 
~ Y 


The equation then becomes 


CS @ 


or, y+ ey =a. 
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shown to be a constant, indeperd- 
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The curve represented by this equation is known as 
the cissoid. 

The locus of the primary electromotive force is a 
emi-circle H K V with H V, its diameter, equal to O 
L, 
L, ag" Si 
electromotive force E, is the vector sum of O H, H J 
and O G =F O. The back electromotive force F O may 


R,I,. This may be shown as follows: The primary 


be resolved into F Q and Q O. Now F Q is equal and op- 
posite H J. The 
therefore the resultant of O H and Q O. But O H is 


primary electromotive force is 


constant and Q@ O has a semi-circle for a locus. The 
primary electromotive force, therefore, has for a locus 
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the semi-circle H K V,which is equal to the semi-circle 
OQN. LE, It is to be noticed 
that in either limit 4. the angle between 
current and electromotive force is zero, and that it 
has a2 maximum value for a certain value of M. 

The secondary output (including the power expended 


increases as MV increases. 


primary 


in the secondary itself) is R, J,27 =4R, /,*%. It 1s, 
therefore proportional to the square of the secondary 
current, and is a maximum when the current is a 
Maximum and approaches the limit O L. 

If the primary is supplied with a constant electro- 
motive force. the changes in the various quantities as 
Vo is varied may be shown by a diagram obtained 
from the constant current diagram, by a proper mag- 
nifying or diminution, as was explained in Article 
V. of this series, in connection with Fig. 11. Such 
a diagram is shown in Fig. 27. The figure is first 
drawn for a constant primary current O A; H K V is the 
locus for the primary electromotive force. Kor a 
constant primary electromotive force the locus K’ V is 
drawn as an are of a circle with £, for a radius, and 
O as a center. It is evident that for the particular 
position of £, represented in Fig. 27 by O K’, the pri 


mary electromotive force has been increased from 


the value O K, which it had when the primary current 
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DUCTION OF A 1W-1IGHT WESTINGHOUSE TRANSFORMER 
WHEN R:2 4 OHMS, 


Was constant. in the ratio of O K' to O K. All other 
quantities, therefore, must be increased in this same 
OBtoOb; OC WUC; 
OF; OMtoOM’, and OJ to OJ. In this way points 
are obtained on the various curves corresponding to 
the constant primary electromotive force FE, in the par- 


proportion : ODtwCOD;0F to 


ticular position indicated in the figure by O K’. By 
locating other points in the same way, the locus 
0 C’ 8 is found for the secondary electromotive force, 
0 D’ 8 for the secondary current, and O Ff" for the back 


electromotive force, 


Jo Fig, 28 @ similar diagram is shown for a 10-light 
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Westinghouse transformer, 


oO” 


except when M is very small. 


The changes for the same transformer are plotted with 
rectangular co-ordinates in Fig. 29. The dotted portions 
of the curves are beyond the possible limits for operat- 


ing the transformer. 


The effects produced by a variation in tue reluctance 
of the magnetic circuit of a transformer have been 


experimentally investigated* at length by 


tion is limited in experimental 


PRIMARY VOLTS 

th pt te 
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when R, = 4 ohms. In 
Figs. 27 and 28 it is seen that the magnitude of the 
secondary current changes but little, as M is varied, 


Messrs. 
Berresford, Craft and Gherardi. The range of varia- 
work, and _ the 
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secondary electromotive force and current would be, ap- 
proximately, oblique straight lines. 
Mw I, 


On short circuit the 

secondary current becomes approximately 
4 ‘R,? + L,* «* 

1 —_~ 


I I,» Which is a constant, independent of any varia- 


tion in M. For this case then—that of a constant pri- 


mary current and small secondary resistance—the 


secondary electromotive force and current would be 
constamt for different ‘values of M, anid 
represented by horizontal straight lines in a diagram 
rectangular 


would be 


drawn with co-ordinates. The effects 
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results are not as marked as those obtained by a 
variation of the secondary resistance. Fig. 50 shows 
the changes in the primary electromotive force, and 
in the electromotive current and 
power for a constant current transformer, with 128 


secondary force, 
primary turns, and 90 secondary turns. The secondary 
resistance is 20 ohms. 

Fig. 31 shows the results of experiments upon the 
same transformer, used as a step up transformer in- 
stead of step down as before (that is primary turns 
90; secondary turns 128), when supplied with a 


constant potential. The secondary resistance in this 


case was 25 ohms. The variation in the angles of lag 
were small in both experiments. 

The amount of effect produced by a change in mu 
tual induction depends largely upon the value of tiie 
secondary resistance, and this fact must be borne in 
mind in connection with all the curves given in this 
article, the typical ones as well as those for actual 
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transformers. With larger values of the secondary 
resistance the effects produced by » change in J in 
crease, and are greatest when the secondary is an open 
circuit. Let us consider the case of a Constant current 
transformer, in which magnetic leakage is neg!ected. 
On open circuit the secondary electromotive force is M 
@ J, and accordingly varies directly as M. For large 
values of the secondary resistance the same holds ap- 
proximately true; and so, in a rectangular diagram, the 
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of a change in M for other values of the secondary 


resistance are intermediate to those just deseribed. 
Experimental results accord with these conclusions. 
The treatment in this article has been confined to 
transformers in which there is no magnetic leakage 
or external self-induction in the secondary. The modi 
fications introduced by the consideration of external 
self-induction will be taken up in the following article. 
(To be coutinued.) 


Racing Extriordinary. 
A Paris paper, says the “Indian Engineer,’ reports 
that a company has been formed at Madison to con- 
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struct a hippodrome, the like of which has neyer been 

seen. It will consist of a long racecourse perfectly 

seating 

5,000 people which are to run on rails laid each side of 

the course. These stands are to start at the same time 

iis the horses and will keep up alongside of them (being 
driven by steam or electricity), and spectators will be 
able to watch every race from start to finish. Up to 
now jockeys are the only people exposed to any risks 
of accidents on the turf; now these risks will be shared 
by the public and bets can be made on the chances of 
8 genera) smash-up.—Londoy “Electrician,” 


straight and of two stands each capable of 
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CURRENT ‘TECHNICAL ELECTRICAL LITERATURE. 


(Compiled from the principal foreign electrical journals.) 


BY CARL HERING. 





ELECTRO-PHYSICS. 

Electromagnetic Radiation of Films Containirg Metallic 
Pow ters, —An abstract of a Physical Society paper on 
this subject by Prof. Minchin is given in the Lond. 
“Elec.,” Dec. 1. 

A’ sor tion of Electric Waves in Wires —The “Elek. 
Zeit.,” Dec. 1, abstracts a paper by Mr. Klemencic on 
this subject from “Wied. Ann.,” vol. 50, p. 456. 

Conductivity of Liquid Dielvc'rics —The “Elek. Zeit.,” 
Dec. 1, abstracts a paper by Koch, from “Wied. Ann.,” 
vol. 50, p. 482. 

MAGNETISM. 

Magnetic Shielding of Concentrie Spherical Shells.— 
The Lond. “Elec.,” Dec. 1, gives an abstract of a mathe- 
matical paper read at the Physical Society by Prof. 
Ruecker; the chief results of the investigation are that 
with thin shells lamination is useless while with thick 
shells it is essential; in the discussion Mr. Swinburne 
spoke of the magnetic disturbances on board ships 
and calls attention to the fact that they can be avoided 
by using alternators with revolving fields. 

Magnetic Circuit —The Lond. “Elec. Eng.,’”’ Dec. 1, 
calls attention to the fact that in Walker’s lectures pub- 
lished in 1799 it is shown that even then it was already 
known that the lines circulated through the magnet 
itself, the term “magnetic circuit” being also used a 
number of times in the lecture. A similar reference 
is made to Dr. Roget’s work published in 1831. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Phase Meter.—The “Elek. Zeit.,” Dec. 1, reprints at 
considerable length a paper by Prof. Pulluj from the 
“Transactions of the Austrian Academy of Sciences.” 
The instrument is made of two like parts, each consist- 
ing of a coil, a core which can be moved axially, and 
a small piece of iron at the end of a spring situated op- 
posite the end of the core, like the hammer of an in- 
duction coil interrupter, and having a small mirror 
attached to it; an alternating current passed through the 
coil will cause this mirror to vibrate; by placing two of 
these so that the springs are perpendicular to each 
other, and by reflecting the same beam of light from the 
two mirrors on to a screen, an elliptical image will be 
produced, from the inclination of the axis of which the 
phase difference is then calculated from formulas which 
he gives; the apparatus is illustrated and the dimen- 
sions are given; unless polarized these springs will 
vibrate with a frequency double that of the current, 
and the phase difference between the two vibrations 
will be double that between the currents; the springs 
should be tuned so as to have a period of vibration 
several times that of the current, which can readily be 
determined by comparing the note emitted with that 
emitted by a transformer, but an exact agreement is 
not necessary, and is even not as good as when there is 
a slight difference; he gives the theory and deduces the 
formulas; it is necessary to know in which quadrant 
the phase difference is; methods are shown for making 
the necessary measurements from the elliptical image; 
another arrangement is shown in which a _ separate 
beam of light is thrown on each of the two mirrors, the 
lines of light being afterward superposed on the screen 
and drawn out into a sinusoidal curve by means of 
the usual analyzer made of a polygonal mirror, thus 
producing two curves as they are usually represented 
in diagrams. Methods for making a number of meas- 
urements are shown, a numerical example being worked 
out in each case; tests with a transformer are also de- 
scribed. The apparatus may be used for measuring 
the self-induction of a transformer coil, by using first 
one and then the other coil as a secondary, and measur- 
ing the phase difference between the two currents in 
each case, from which the self-induction is then cal- 
culated by means of a simple formula. The apparatus 
appears to be adapted chiefly for laboratory purposes. 

Defiritio of Elect: ostatic Potential — Mr. Barton, in 
the Lond. “Elec.,” Dec. 1, calls attention to the mislead- 
ing definition usually given in textbooks for potential, 
from which it might be implied that potential “is the 
work, etc.,” and he suggests defining it as follows: 
“Suppose an indefinitely small body to carry a quantity, 
Q, of positive electricity, and let W denote the work 
done by the electric forces upon this body when it moves 
from any point, P, to an infinite distance. Then the 
electrostatic potential at the point P is the ultimate 
value of the ratio W, Q in the limit where Q is so small 
as not to disturb the electric distribution due to the 
other charges in the field.” 

Effects of Temperature and Pressure on Light.— 
The Lond. “Elec.,” Dec. 1, contains a communication 
by Messrs. Haycraft and Gawthorp on this subject, 
which is of interest in gas testing. In an editorial 
mention belief is expressed that a standard candle is 
not affected in the same way as a gas flame, by con- 
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ditions of temperature, pressure and aqueous vapor. 
(Nevertheless the standard candle does not appear to be 
affected very greatly by the temperature of the air, as 
it was found by the compiler that it was impossible to 
make a standard candle burn normally in a very cold 
room, the difference being quite perceptible to the eye). 

The Continuous Current Are as a Standard of Light. 
—The Lond. “Elec.,” Dec. 1, reprints a translation of 
Mr. Blondel’s paper, which was contributed to, but 
read only by title, at the Chicago Congress. 

Induction Coefficients. —The article of Mr. Abraham 
mentioned in the Digest, Dec. 9, is also published in 
“L’Ind. Elec.,” Nov. 25. 

DYNAMOS AND MOTORS. 

Output as a Function of Size.—The Lond. “Elec.,” 
Dec. 1, in discussing the article of Mr. Weiner (see The 
Electrical World, Nov. 18, p. 395), suggests taking the 
price list of a few good makers and plotting a curve of 
weights and outputs which, it states, will be practically 
a straight line tending toward a small constant weight 
of 1 to 3 ewt., and rising at the rate of 1 to 1% cwt. per 
kilowatt. (Two such curves were given in The Electrical 
World, April 30, 1892, p. 290, and June 25, 1892, p. 430). 

TRAN *FORMERS. 

Replacing Old by New Transformers,—A translation 
of Mr. Claude’s article, abstracted in the Digest Dec. 
2, is given in the Lond. ‘‘Elec.,”’ Nov. 24, together with 
illustrations. 

ARC AND INCANDESCENT LIGHTS. 

Photometric Theory of Projectors.—In “L’Ind. Elec.,” 
Nov. 25, Mr. Blondel begins an article in which he de- 
velops a mathematical theory; the article belongs more 
properly under the title of physics, but the following 
regarding projectors may be of interest; owing to the 
fact that the source of light is never a mathematical 
point, and that there are always imperfections in the 
optical apparatus, the beam from projectors and light- 
houses is always conical and not cylindrical, that is, 
the rays always diverge and are not parallel; be states 
that beyond a certain distance from the projector the 
illumination along the axis of the beam varies inversely 
as the square of the distance to the projector, and he 
indorses emphatically the law which he says is recog- 
nized by all lighthouse engineers, namely that along 
the axis of the beam the luminous intensity at a great 
distance is the constant quantity toward which the 
product of the intensity of illumination and the square 
of the distance tends, that is to say, the intensity of a 
simple source (one without reflectors or lenses) which 
would produce the same light at the same distance; in 
France the term luminous power of an apparatus is 
used in preference to intensity at a great distance. 
This law applies only to the axis of the beam; on either 
side of the axis the intensity will be less, about as is 
shown in the adjoining cut in which the curve repre- 
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sents points of equal intensity, the same as in the usual 
curves for the spherical illumination from lights. For 
ordinary lighthouse lights a distance of 60 times the 
focal length is in general sufficient in the case of oil 
lamps having large flames, while for electric lighthouse 
lights and projectors the distance should be at least 
1,600 feet. (Referring to the figure in The ‘Electrical 
World, Nov. 4, p. 356, it is evident that if the dis- 
tance from the projector to the point where the rays, if 
produced, would intersect, be very small as compared 
with that from the projector to the place where the light 
is measured, the application of the law of inverse 
squares might be considered to be approximately cor- 
rect for a portion of the beam immediately surrounding 
the axis; the application of the law is in that case 
limited to very great distances and to observations 
made exactly in the axis of the beam. At such great 
distances atmospheric absorption and dispersion would 
probably become very important factors, and we agree 
with the Lond. “Electrician” in doubting that any 
three photometric measurements made at different dis- 
tances would reduce to the same candle power). 

Candle Power of Search Lights.—See Photometric 
Theory of Projectors. 

Search Liqhts.—The Lond. “Elec.,” Dec. 1, describes 
briefly a search light for vessels intended to obviate 
the unsteadiness of the direction of the light produced 
by the rolling of the vessel carrying it; “a platform 
rests upon pistons working in hydraulic cylinders and 
a jet of water is directed by a gyroscope into one or 
more of these cylinders, the jet being in the direction 
of the axis of the gyroscope”; a test showed that the 
apparatus worked very satisfactorily. 

Are Liahts in Londow.—From an official report in the 
Lond. “Elec. Eng..” Dec. 1, the number of are lamps 
in the half vear ending with October was 479; the total 
number of failures was 301; the cost per lamp per year 
was about $125; the length of streets having arc lamps 
is about 18 miles. 

Are Lamps.—Mr. Kennedy’s serial in the Lond. ‘ Elec. 
Rey.,” Dee. 1, is devoted to dash-pots and to two arc 
lamps devised by himself, both of which are illustrated. 
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Carbons.—In an article on this subject in the Lond. 
“Elec.,” Dec. 1, attention is called to the empirical way 
in which carbons for are lamps are made, and it is sug- 
gested that the best carbons be selected and carefully 
tested to determine every constant at all likely to affect 
their quality, thus creating standards with which future 
supplies could be compared; at the present time there 
is an utter vagueness in speaking of the quality of a 
carbon; with a better knowledge of the working qual- 
ities of a good carbon and the cause of their presence 
or absence, all looseness of phrase and meaning would 
tend to disappear. 

Gas Burners.—In the Lond. “Elec.,” Dee. 1, the inter- 
esting paper on “Gas Burners,” mentioned last week in 
the Digest, is concluded; among various curves and 
tables, the curve showing the spherical candle power 
of a standard candle is given; the mean spherical candle 
power is 0.94 and the horizontal 1.06. 

TRANSMISSION OF POWER. 

Transmission of Power at Niagara Falls.—Prof. 
Forbes’ paper (see Digest, Dec. 9 and 16) is concluded 
in the Lond. “Elec.,” and “Elec. Eng.,” Dec. 1. He 
describes the plan of the power house, but although 
there are reference letters, no drawing is given. 
Regarding the exciting current he considers that the 
best plan is to use a machine like the Schuckert for con- 
verting the alternating into continuous current, in con- 
nection with transformers for lowering the voltage; 
special transformers with two primaries and two sec- 
ondaries are used in order that the exciting current may 
increase with the load, one of the primary coils being in 
series with the main circuit and the other in shunt; 
the transformers are to be sufficiently large to supply 
all the dynamos and the secondary is to be divided into 
sections which may be cut out with the dynamos; to 
cut out a dynamo a switch short-circuits the field coils 
and also cuts out one section of the secondary of the 
transformer in common to all; this allows the fields of 
all the alternators to be put in series, which he claims 
is desirable for parallel working. For connecting the 
dynamos in parallel he will use an artificial load con- 
sisting partly of resistance and partly of self-induction; 
he describes in detail how a dynamo is coupled and un- 
coupled in parallel with the others; the load is so ad- 
justed that the dynamo gives the same volts and am- 
peres as the others, and is in phase with them, after 
which it is coupled, the artificial load being then grad- 
ually reduced. To provide against the possibility of 
injury from an abnormal rise of the voltage in case the 
circuit is accidentally broken, wires lead from the ex- 
ternal circuit through a large resistance or through the 
primary of a transformer, the secondary of which con- 
tains a resistance, and in this circuit there is a brake 
consisting of two carbon points about half an inch 
apart which, for 20,000 volts, will not cause an are 
unless the voltage rose above the normal; for abnormal 
voltage an arc is formed and thus a load is put on which 
removes the cause of the extra high voltage. In con- 
clusion he gives briefly some figures intending to show 
the relative merits of high and low frequency with poly- 
phase motors; everything is supposed identical except 
that the frequency of the first is double that of the sec- 
ond, the number of poles being 16 and 8 respectively, 
the first has more copper and less iron than the second; 
supposing that the first has 50 per cent. more copper in 
the fields than the second, and the second 50 per cent. 
more iron than the first, and that the hysteresis loss in 
the second is equal to the resistance loss in its copper 
coils, he finds that “the total losses in the field of higher 
frequency, neglecting eddy currents, are 42 per cent. 
more than in the field of lower frequency.” (In con- 
cluding, he gives 16 names of those who have made 
great steps in the application of alternating currents to 
power purposes, among which the names of Tesla and 
Elihu Thomson are next to the very last, while that of 
the Westinghouse Company, or those of its engineers, 
are not mentioned at all!) 

The discussion of the paper is abstracted in the Lond. 
“Blec. Eng.” of Nov. 24 and Dec. 1, the first portion 
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TRANSFORMER DEVICES AT DEPTFORD. 


being given more fully in the Lond. “Elec. Rev.,” Dec. 
1. Prof. Fleming spoke at some length about the effects 
of the capacity, which he claims, cannot be neglected, 
and describes in detail the device used at Deptford, 
which is presumably the same as that shown in the 
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adjoining cut taken from the Lond. “Elec. Eng.,” Dec. 
1; the primary of a transformer is first connected to 
the cable and the omnibus bar at C and A, the connec- 
tion at B being open; the secondary coil is then grad- 
ually short-circuited at LL through a water resistance; 
the transformer thus offers a considerable impedance 
which nullifies the capacity effect; this. impedance is 
gradually reduced, after which the main is connected 
directly at B; in disconnecting the main the process is 
reversed, the transformer being first short-circuiced in 
both the primary and secondary circuit, the. switch at 
B is then open and the short-circuiting gradually re- 
moved, the impedance being thus brought into circuit 
cradually and the current stopped from running into 


the cable. With 20,000 volts and 100 periods (which he 
says is probably what would have been adopted if this 
plant had been erected in England) for a capacity of 
one-third of a microfarad, and with 18 miles of cable, 
the capacity of the current would be 72 amperes when 
nothing was connected to the other end; the capacity 
of the current to do work, or rather mischief, is pro- 
portional to the square of the current, and that square 
is proportional to the frequency. He describes experi- 
ments which he made in the installation at Rome; he 
approves of the use of an artificial line; he suggests 
that the primary circuit might open itself, and asks 
what kind of main fuses are to be used, saying that 
there is a great want of a main fuse which would not 
interrupt the circuit but would insert impedance grad- 
ually but quickly, and take it out again as required, 
but never allowing the main circuit to be broken; he 
appears to indorse the low frequency adopted. Mr. 
Mordey denied that parallel working was assisted by 
lowering the frequency; he regarded the use of artificial 
loads as an obsolete system, preferring the method de- 
scribed by himself (see Digest, March 18, April 1); he 
claims that the low frequency was not required for 
transformers. Mr. Kapp discusses the number of 
phases, stating that the system which Forbes recom- 
mends as economical was the worst, as was shown in 
his paper abstracted in the Digest, Oct. 14; he knew 
of no gain of 3 per cent. by reducing the frequency; 
regarding synchronous motors he asks how these are 
to be started, if by a Tesla motor, then why not use a 
Tesla motor for the whole power; he gives a few fig- 
ures regarding a single-phase motor, showing a com- 
mercial efficiency of 60 per cent, a power factor of 74 
per cent. for a frequency of about 65, and an output of 
862 watts, the starting current to produce a torque 
equal to that at its full output was 244 times the normal 
working current and the weight was less than 1 ewt. 
per h. p.; regarding the alternator, he gives the calcu- 
lated weights for frequencies of 16 and 33, the former 
being 19 pounds per electrical h. p., and the latter 11.8. 

Transmission of Power.—FProf. Unwin’s fifth lecture 

is continued in the Lond. “Elec. Eng.,” Dec. 1. 
ELECTRIC RA'LWAYS* 

Load Factor in Railway Plants.—Mr. Lea’s article, 
mentioned in the Digest last week, is concluded in the 
Lond. “Elec. Eng.,’”’ Dec. 1; he compares the cost of the 
coal in the direct system and when accumulators are 
used, showing a gain of about 14 per cent. in favor of 
the latter, stating, however, that the interest and de- 
preciation may more than cover the saving, but con- 
cluding that the latter system offers some advantages 
over the former. He mentions the suggestion made by 
Kapp to balance variations of short periods by the intro- 
duction of flywheel motors as reserves of power, an ar- 
rangement which he recommends very highly; such fly- 
wheel motors consist simply of stationary motors with 
very heavy flywheels situated at different points of the 
system; the same may also be accomplished (and doubt- 
less is in many stations) by having very heavy flywheels 
on the engines, or in case of belt driving to use a very 
heavy pulley on the dynamo; to provide for a reserve 
power of 150 h. p., two flywheels weighing 4 tons each, 
6 feet in diameter, would be required, allowing a drop 
of speed of from 700 to 500. 


Railway Motor.—An editorial in the Lond. ‘Elec. 
Rey.,” Dee. 1, discusses among other things the rela- 
tive advantages of shunt and series motors, stating that 
it is a fallacy that the series motor exerts more torque 
at starting than the shunt motor; after the field is sat- 
urated the increased torque is due only to the increased 
current in the armature; in the shunt machine the whole 
work of the current is performed in the armature to 
produce torque at starting; a series motor may race 
While a shunt motor has a limited speed beyond which 
it acts as a brake; the shunt motor is theoretically pref- 
erable, but has a serious drawback in that if one of the 


rolling contacts is bad and the current cut off momen- 
larily, the armature takes an enormous current when 
the contact js again good, and it is for this reason 
chietly that series motors are preferred. Other methods 
Suggested, involving, however, the use of batteries 
usformers, 
‘ric Towing of Canal Boats.—A description of the 
‘entioned in the Digest last week is given also 
in “L'Ind, Elee.,” Nov. 25; in addition to what was 
! in the abstract last week the following may be 
‘terest; arrangements are made for different speeds 
Wing depending on the load; with light loads the 
rip of about 3.7 miles is made in 45 minutes with a 
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current of 12 amperes; the ordinary load requires 20 
amperes and the maximum about 35; the plant includes 
a set of 250 accumulators capable of discharging at 15 
amperes. 

Li-ge Herstel Railwiy—L’Elec.,” Nov. 25, contains 
a description at some length, accompanied by a number 
of illustrations, of this Belgian railway; the general 
arrangement is like that used in this country; an ab- 
stract of this article is given in the Lond. “Elec. Eng.,” 
Dec. 1. 

Saléve Railiray.—“L’Ind. Elec.,” Nov. 25, gives a 
brief description of this mountain electric road, includ- 
ing a good illustration of the large horizontal dynamos 
and the switchboard. 

Railways in Germany.—The “Elek. Zeit.,” Dec. 1, 
gives in tabular form data of the railways constructed 
during the past years in Germany by the General Elec- 
tric Company, of Berlin. 


CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Two Phase System.—The fourth section of Mr. Ken- 
nedy’s serial is given in the Lond. “Elec. Rev.,”’ Dee. 1; 
cuts are given of his high voltage machine in which the 
field and the armature coils are all fixed and the polar 
projections revolve; for general purposes, however, he be- 
lieves it preferable to use continuous current dynamos 
with. collecting rings; such dynamos are designed ex- 
actly as ordinary first-class continuous current multi- 
polar dynamos, and the currents derived from them are 
true sine currents. Curves are given of an ordinary 
alternating current, the same rectified, two alternating 
currents in quadrature and the result of connecting them 
in series, and finally quadrature currents rectified and 
connected in series; in the latter the potential of the 
resulting continuous current has a maximum of 141 
volts, and never falls below a minimum of 100 volts. 
By properly arranging the dynamos, engines and stor- 
age batteries at the generating station, he states that 
it is not difficult to keep the plant running nearly at 
full load all the time; in this ‘new system” the two- 
phase currents are used for transmission to a distance, 
where they are then converted into continuous currents; 
the accumulators can be drawn upon to feed the high 
pressure alternating supply mains, which is accom- 
plished either by a commutator driven by a synchronous 
motor, or by direct conversion by discharging the cur- 
rent into a continuous current machine with slide ring 
connections for leading off the quadrature currents; he 
states as a remarkable fact not generally known that 
such a dynamo converter can give without heating 
about twice the output than when worked simply as a 
dynamo, which he accounts for by the fact that much 
of the current passes directly from the commutator to 
the slide rings, the main current in the armature being 
only about half that from the brushes. He describes 
briefly a plant proposed for the city and suburbs of 
Glasgow; in each sub-station only converters and trans- 
formers are installed, the latter for reducing the voltage 
and the former for converting such of the current as 
is desired into continuous currents. 

Three-Phase Apparatus.—The ‘‘Elek. Rundschau,” No. 
5, concludes its description of the Siemens & Halske 
apparatus. 

Gas Engine Accumulator Stations.—The “Elek. Zeit.,” 
Dec. 1, abstracts at some length from the pamphlet 
mentioned in the Digest under this title Oct. 7, giving 
a number of illustrations, one of them representing the 
complete connections in the system; tables of the esti- 
mated costs and income are given. 

Install ent Payment for Electric Light Fittings.—The 
Lond. “Elec. Eng.,” Dec. 1, in an editorial, calls atten- 
tion to the high initial cost of introducing electric light, 
stating that it is prohibitory in many cases, especially 
in small houses; as an addition of a number of such 
small houses would assist very largely in leveling the 
load curve, and as this consumption would be more reg- 
ular than that in large houses, it suggests forming com- 
panies who will fit up houses taking their payment in 
installments distributed over several years. 

Economy in Central Stations. —‘Lightning,”’ Noy. 30, 
continues its serial, the present portion being devoted 
to oil. 

Fuel Economy —The Lond. “Elec. Rev.,” Dec. 1, con- 
tains a short article on this subject. 

Motive Power and Gearing.—The Lond. “Elec.,’” Dec. 
1, begins a reprint of a series of articles on this subject, 
from a forthcoming book by Mr. Carter; in the present 
section are discussed motive power, energy, work, 
power and velocity, units and sources of energy. 

Laval Steam Turbine.—The Lond. “Elec. Rey.,” Dec. 
1, reprints from the “Scientific American” an illus- 
trated article of this interesting turbine which was ex- 
hibited at the World’s Fair. 

Safety Device for High Tension Cables.—See Mr. 
Claude’s device described under ‘Apparent Insulation,” 
ete. ; 

Cologne.—The “Elek. Zeit.,” Dec. 1, gives, at some 
length, figures from the balance sheets at this station. 

Duesseldorf .—The “Elek. Zeit.” Dec. 1, gives the 
expenses at this station in some detail. 

WIRES. WIRING AND CONDUITS. 

Apparent Insulation Resistance for High Tension 
Alternating Current Cables.—In “L’Ind. Elec.,” Novy. 
25, Mr. Claude discusses this subject at some length, 
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calling attention to the fact that the apparent insula- 
tion resistance while the cables are in use is always 
much smaller than that when the cable is not in use; 
he then describes the apparatus devised by himself and 
mentioned in the Digest last week under the heading 
of “Capacity in Alternating Circuit Lines’; he gives the 
theory showing that the apparent resistance may be 
made very great by connecting the two cables to the 
earth through an induction coil of very great apparent 
resistance, that is, self-induction, but very small ohmic 
resistance, or in other words, if it were possible to re- 
alize perfect theoretic conditions, the cables would be 
connected by a short circuit with the earth through a 
perfect self-induction, and the insulation resistance, 
when the cables are not in use, would then be zero, 
while when in use it would be infinite. As the capacity 
of a cable diminishes the shifting of the phase when the 
transformers are running without a load, he suggests 
that it may be advisable to increase as much as pos- 
sible the capacity of one of the leads with respect to 
the other, but to reduce as much as possible their ca- 
pacity with respect to the earth. In an experimental 
test he obtained good results with a Swinburne trans- 
former connected across the mains and having a branch 
connection from the middle of the windings to the earth. 

Underground Bure Corluctors.—Mr. Crompton in a 
communication to the Lond. “Elec. Rev.,” Dec. 1, de- 
fends an attack of that journal made on this system 
as installed by his company; there are 30 miles of mains 
of this system in London, which are now just as good 
as when first laid down, some of it having been in use 
seven years; he says they have cost less for testing, 
inspection and maintenance than any other system 
which has yet been tried, and there has been no acci- 
dent of any kind; he agrees that it is very necessary to 
make the culverts completely water and gas tight. 

India Rubber for Deep Sea Insulation—The Lond. 
“Elec. Rev.,"* Dec. 1, reprints from the “India Rubber 
World” of November interviews with Mr. Reed, of the 
Bishop Gutta-Percha Company, and Mr. Candee, of the 
Okonite Company, in reply to the editorial mentioned 
in the Digest Oct. 14. 

Mixing Gutta-Percha with Rubber.—The “lek. 
Rundschau,” No. 5, states that Hutchinson, in Glas- 
gow, has found a common solvent of these materials 
which enables them to be mixed, producing a substance 
which is cheaper and has even more valuable qualities 
than pure gutta-percha, but it does not say what this 
solvent is. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Loud Speaking Teleph me.—Lightning,” Noy. 30, 
contains a short article with eight illustrations, on 
Graham’s loud speaking telephone; besides a diagram 
of the circuits for four telephones, the illustrations are 
all external views; the resistance of the circuit is kept 
as low as possible, the receiver resembles that of Gower, 
having a large plate, very powerful magnets and very 
low resistance coils, the transmitter is of the Hemming 
(Hunning?) type, the clogging of the granulated carbons 
being prevented by the handling to which the transmit- 
ter is subjected. 

Austrian Telegraph Statistics—A few figures are 
given in the “Elek. Zeit.,” Dec. 1. 

ELECTRO-t HEMISTRY. 

Storage Batteries.—In commenting on a recent paper 
by Mr. Salom, read before the Franklin Institute, the 
Lond. “Elec. Rey.,’”’ Dec. 1, states that in attempting to 
prove that the Plante principle is wrong Mr. Salom 
misses the point, as the positive electrode is not per- 
oxide of lead as such, but peroxide in most intimate 
contact with metallic lead, or in other words, the best 
possible combination of the active and conducting parts. 
Regarding the use of slabs of active material which 
exceed certain dimensions it states that only those parts 
which adjoin the grid enter into play, while the inner 
parts become more or less insulated by the layer of 
sulphate which forms. His exception in favor of the 
troley for suburban and country roads is criticised 
on the grounds that on such roads with cars run- 
ning at long intervals the accumulator system, if feas- 
ible at all, is the greatest rival. In conclusion it states 
that, judging from this paper, storage batteries in the 
United States have not attained tle state of compara- 
tive perfection that they have in England. 

Electrolysis.—Regarding the query in The Electrical 
World, the Lond, ‘‘Elec.,’”’ Dec. 1, states that “the prob- 
lem is a curious one; but surely there can be little diffi- 
culty in seeing that there would both be and not be 
electrolysis. For would not the positive ions march 
round the annular liquid in phase with the induced cur- 
rent, in a complete chain or circle; and the negative 
ions in anti-phase, in the same circle but in the reverse 
direction? The atomic interchanges would go on, but 
no free ions would be liberated.” 

Zlectrolytic Dissociation.—The Lond. “Elec. Rey.,” 
Dec. 1, abstracts briefly some recent papers from the 
“Zeit. Phys. Chem.” 

MISCELLANEOUS. 

Furnace.—The latest form of the Moissan furnace is 
described in “Comptes Rendus,”’ No. 20; for the hollow 
blocks of quicklime he has now substituted blocks of 
Coursom stone lined in the interior with four alternate 
layers of magnesia and carbon, the inside layer being 
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magnesia; in this way higher temperatures can be at- 
tained. 

Electric Ca: buration of Iron.—The Lond. “Elec. Rev.,” 
Dee. 1, abstracts briefly Mr. Garnier’s French Academy 
paper, which is apparently the same as that abstracted 
in the Digest July 22. 

Enameling Iron with Magnetic Cxide.—‘\’Ind. Elec., 
Nov. 25, describes a process which, however, is not 
electrical, and therefore cannot be given here. 

Death and Accidents from High Tension Currents — 
The Lond. “Elec. Rey.’s” review of Dr. Biraud’s book 
is concluded in the issue of Dec. 1. 

Electricity and Animal Organisms .—The “Elek. Rund- 
schau,”’ No. 5, contains a short article on this subject. 

Educational.—The Lond. “Elec. Eng.,’’ Dec. 1, con- 
tains a note on technical education. 
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How Galvanometer Coils Should Be Wound,—I1I1L.* 





BY #DWIN F. NORTHRUP. 

I have caiculated the proper sizes, lengths and resistances 
of wire to use in winding coils in channels like those shown 
in Figs 1 and 2. Most of the calculations have been proved 
correct by actually winding the coils, and [ trust the others 
are also. If any one has an instrument with coil frames of 
a different size from those here given, which he desires to 
wind to a given resistance, the following will form a basis, 
at least, for judging the proper sizes of wire to use. The 
total resistance cin be made to come out more nearly 4s de- 
sired by winding each size of wire to the resistance given 
rather than by trying to wind it to the proper volume. 
This is evident from the fact that slight variations from the 
proper volume for the smaller sizes will make a much greater 
variation in the resistance than the same variations made 
in the volumes for the larger sizes. 

The smallest size of insulated wire made commercially 
is No, 42, so, when for high resistance coils the calculation 
salls for a smaller size than No. 42 for the first volume, 
No. 42 wire must be used, and part or all of the second 
volume filled with it so asto bring up the total resistance 
as required. 

Brown & Sharpe’s gauge was used. 

HIGH GRADE COILS, ACCORDING TO FIG. 1. 
SINGLE COLL OF 8) OHMS. 


Channel. No, of wire Length. Resistance. 
Dey binensn wens ik ca 109 feet. 44 oOlumes, 
DP paicGd oh <dke pe vitat 31 175 °° 25 + 
RRS re 27 107 5 
in acioncesuebs® 25 175 14 
Pit secs edees ae ms °° whe * 
(| PPPS arr rere yr rr 759 °** aU “s 
SINGLE COLL OF 250 OHMS. 
Channel. No. of wire. Length. Resistance. 
Rs Seis oy ‘ave ae 162 feet. i70 ohms. 
TP cca Su teeate TT ae. 30 - 
te ae eee i * 28 
Pa, ae 240 °° 1b 
NE re ene ge baa 2b Tt il 
MEE, nc ccxnce veevemenet bande 1,035 ** 250 os 
SINGLE COIL OF 50) OHMS. 
Channel. No, of wire. Length. Resistance. 
Pthhn athe ccuases 4! 221 feet. Z87_ onus. 
| ere a i as * 
ER ae 32 + a 6) , 
Or ee 80 ms 38 $e 
SS ee eo ae wz °° 17 A 
eats do ues nda cthecds ct! ee.) 500 


SINGLK COIL OF 1,000 OHMs 


Channel, No. of wire. Length. Resistance, 


a caesar inn ae 202 fect. 5l6 ohms 
a ee > 261 °° 217 ov 
RS ie ee ee 3 Ww 
ae ntatahta 32 a09 ** S4 "4 
iat tea so066) 500 29 58 ** 41 " 

Totels... Seas chet .. 2.023 °° 1,000 


SINGLE COIL OF 1,500 OHMS 


No. of wire. Length. Resistance, 


Channel. 


BR ri ae wule'a + an 320 teel. 816 obms. 
Bvshac buns ct 40) 230 °° 280 * 
ae ain oth 36 690 ** 279 > 
E ana anee ie © . ae soo a4 
nptss vans 20 50s ** 4i 

WES |. oa 00 : ore 1,500 


SINGLE COIL OF 2,000 OHMs. 


Channel, Nou. of wire. Length. Resistance. 


. & 626 feet. 1.596 obms., 
3 ae Goo * 279 ” 
i ; 33 wh ** Re 
F’. ; SS 08 il 
Totals .cacece cs chee eaese $.3%3 °° 2,000 


SINGLE CUIL O# 2,500 OHMS, 


Length. Resistance, 


Channe’ 


ae Os 6eaah . 42 743 feet, 1,895 obm: 

ee occa ca i7b 

— ck: dddawet Te 509 °° Ri 

Sin seh s asin aw eeene eee zy i. dl 
Parade . .ccesdscavcnet 2,482 °° 2,497 


SECOND GRADE COILS, ACCORDING TO FIG. 2. 

The coils can be much improved if the wire in the first 
channel is crowded close to the needle. The calcul itions 
will not be changed by this 

SINGLE COIL OF 80 OHMS, 


Channel, No. of wire. Length, R -istance 
TUES Guy ova vee a 212 feet. 44 Oobms 
a se a0 | e 
(ES 4 zu — i a 
Totals i eae x ro 80 “ 


SINGLE COLL OF 200 OHMS, 


Channel. No. of wire. Leng’ h. Resistance, 
= aay. 383 feet. 137 ohms. 
i dcdhdeaa 6 tat am 52 

Rete laity ckchinie wha 26 309 ° 12 

Totals pause Baas’ hs nog vol 
SINGLE COIL OF 500 OHMS, 

» 2 No. of wipe, Lenuth, R: sistance, 
< ee . ceekge me “8 " i30 feet, 26 ohms, 
er es eo : ‘ : 4 ho 150 * 
Divas : su 613 64 ' 

Totals 1,673 sw) 


ee 2s ae: ere ~ - ’ 
* Bor the second sectiun of this article see THE ELECTRICAL 
Woxep of Dec, 9, 1898. 
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SINGLE COIL OF 1,000 OHMs. 





Channel. No. of wire. Length. Resistance. 
Peberabodswartae te 4) 590 fvet. 590 ohms. 
a Cs See Oe 1 311 - 
Wa eeaes re 7h * 99 Py 
WIM icp. cna sdia 2b ee E 2.101 “ 2,000 * 
SINGLE C IL OF 2.5°0 OHMs. 
Channel. No. of wire. Length. Resistance, 
Oiits i btivas Cy sesaes ae 020 feet. 1600 ohms. 
Os isabel pases 38 1,200 » 830 7 
Fees vss Sa uresad 31 760 * 80 * 
Me. . 5. css feats 2,580 ** 2510 =" 
SINGLE COIL OF 3,150 OHMs, 
Channel. No. of wire. Length. Resistance, 
SS. nos Ae eins stp-a% ae 530 feet. 2,000 ohms. 
D Soe gue-oae ik. ae 1,000 * 833 _ 
NY fash hula eberd sc Se 1,300 * 339 " 
hae die sn3s 6dcates : : 3,130 % 3,172 


Nore.—The calculations are most exact when the thick- 
ness of the insulation is taken to be .0015 of an inch. 

These coils are best wound upon forms. Fig. 3 is a cross 
section taken through the axis of a convenient style of one 
of these forms. 

Only one coil of a pair is, of course, wound upon the 
same form. 

ais the axis of the form, shaped so as to give the core 
of the coil the correct shape. It is best made of steel. b is 
a handle which goes in the chuck of a lathe. The sides ce 
and d are best made of 4-inch brass. The side d has a 
projection, f, shaped so as to furm the proper hollow 
where the needle comes. The side d is made to slip on and 
off the end of the axis and is held in place when on by two 
nuts e,e. To wind a coil proceed as follows: First cover 
the inside surface of each of the two sides of the 
form with a disc of paraffined tissue paper which, 
if warmed, will firmly adhere to the brass. If the coil is 
going to be wound with fine wire a single layer of, say, 
No. 32 wire should first be wound upon the axis, so that the 
core of the coil will be firmer and also that the terminal 


Lo EE 


by a 
ei nonnannonnignnd 


| 


Fig, 3.-—-SECTION THROUGH AXIS ON GALVANOMETER CUuIL” 


may be of strong wire. The end of this wire which is to 
serve for a terminal should be brought out of the form so 
as to lie close to the side c, to which it may be fastened by 
a strip of paraftined tissue paper. It should then be 
brought down the outside ot the form and fastened to 
the handle b so as to make electrical contact with it. 
To the other end of this firs 
the first size of wire to be used should be neatly soldered 
and the joint covered witha small strip of parattined tissue 
paper. The wire may then be wound onsoasto fill a 
channel of the correct form without the layers slipping 
out of place, if melted paraftine be dripped from time to 
time, from a hot rod, upon the turns. The wire should be 
kept well soaked with the paraftine, as the winding is con- 
tinued. If hard lumps of paraftine form at any place 
they should be carefuily smoothed down with a hot strip 
of metal, for any irregularity in the winding increases 
as the coil grows larger. If one is very particular to 
have the wire wound on in exactly the right form, a 
templet of cardboard can be used to aid the eye in 
judging the correct form, but this is hardly necessary, 


layer of coarse wire 


as one soon learns to judge it quite accurately enough by 
the eyealone. From time to tinae the coil should be tested 
for acircuit. This is readily done by removing a little of 
the insulation with fine emery paper and counecting the 
terminals of a circuit, containing a galvanometer and a 
few dry ceils, to the lathe and bared wire. The bared space 
should be again insulated by asm'‘Il strip of paraftined 
tissue paper. As stated above it is better to wind each size 
of wire to the proper resistance rather than try and wind 
it tothe right bulk. Hence, when it is judged that about 
the right amount has been wound on, ils resistance should 
be tested and wire added or removed un'il the exact amount 
is arrived at. The paraftine upon the wire will not prevent 
its being unwound again, and that is one reason why par- 
aftine is preferred to shellac or any other like material. 

After the furm is filled and b >th ends of the wire securely 
fastened so the coil cannot unwind, tt should be placed in 
paraffine, kept melted by a water bath, and left to soak for 
au hour orso The form is tien removed and allowed to 
thoroughiy cool. when the wire is readily removed, as fol- 
lows : First, unscrew the nuts, and then play a Bunsen 
flam? upon the sides of the form until the paraftine hold- 
iag the wire to the form just begins co melt, when, after 
removing the sid+ of the form. the coil will readi'y slip off 
as asolid cake. The paraftined discs of tissue paper placed 
u»>?a the form should remo unoa the wire coverin:s the 
flat surfaces of the coil, It is well to fill the core of the 
coil with paraftine or wax, so as to pretect its inside sur- 
faces. This, of course, does not refer to the space made by 
f, Fig. 3, 


Vow. XXII. No. 25. 


For a Thompson astatic galvanometer four such Coils 
must be wound. In this description no space has been 
allowed in one of the coils for observing the mirror, for it 
is much better to have the mirror come between the upper 
and lower pair of coils. If, however, such a spice is re- 
quired it can easily be made by giving the axis of the form 
the shape of a cone. The galvanometer frames for receiy. 
ing the coils should be painted inside with insulating paint 
and the coil lined with paraftined tissue paper to prevent 
any danger of grounds. The exposed surface of the coils 
may be covered with lamp black wet up with thin shellac, 
or with gold foil. Care must be takin to connect the wijx 
up correctly so that they willact to move the needle in the 
same direction. 

Of course the same results follow if the coils are wound 
in forms, which are afterward fitted to the galvanometer. 
but this plan is not as good as the other, though for a cheap 
instrument, or when one is only going to make one or two 
galvanometers, it may do very well. 

The two coils which face each other ought not to be s p 
arated, for obtaining the best results, more than one- 
twentieth or one-eighteenth of an inch. This will allow 
plenty of room for a system that is properly made in which 
to swing. 

The higher the resistance of the coils the less important 
is it to wind the wire in curved channels, and so for the 
very highest resistance galvanometers it might be well t. 
entirely fill the channel with No. 40 or No. 42 wire. 

A galvanometer with a total resistance of from 4.000 to 
6,000 ohms will prove a good all around instrument. 

It is not alone important for obtaining good results to 
know what is the best resistance to give a galvanometer, 
Fine wire is expensive, and a large saving in the cost 
may be made, and at che same time just as good or better 
results secure d by knowing how to wind an instrument to 
the lowest resistance which will fill the requirements with- 
out wasting time and wire. 
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A Comparison of Different Systems of Electric Lighting. 


BY OTTO FRICK, 

During the past two years the firm of Oscar vy. Miller, 
of Munich, has designed plans and worked out complete 
estimates of costs of construction and revenues for 3 
large number of central electric light stations for some 
of the most prominent German cities, the three most 
extensive schemes being those for Frankfort-on-the-M:in. 
Strasburg and Stuttgart. A scheme devised for Srutt- 
gart is the latest one, and contains some special features 
which may prove of interest to American readers. 

On account of the contradictory claims maue by the 
representatives of different systems it was necessary 
to work out in great detail the different claims and to 
treat them with the utmost impartiality. As any fori of 
current, either alternating or direct, may suit the cus 
tomers equally well, taking into consideration the gre:t 
improvements recently made in the- construction of 
single-phase alternating current motors, the comparison 
of different systems is reduced to a question of fin:nce. 
For a given town under given circumstances that system 
is preferable which makes it possible to sell the energy 
to the customers at the lowest price. 

Of all possible schemes only two had any chance of suc 
cessful competition, these being: first, alternating current 
transformer systems; second, storage battery sub-stations 
fed from one central station through revolving trans 
formers. 

The direct generating system with one or more power 
stations could not be used on account of the lack of 
suitable ground in the centre of the town. The three- 
phase system was regarded as unnecessarily conpli- 
cated, since single-phase motors possessing merits equal 
to those of multiphase machines are now produced and 
the third wire increases the cost and renders more 
complex the lamp distribution. A system with storage 
battery sub-stations fed directly from a central power 
station by heavy low pressure cables would be too ex- 
pensive on account of the high cost of cables. 

Near the city water-works was found to be the most 
suitable location for the power station, as sufficient con- 
densing water could be obtained from the Necker, and 
it was possible eventually to unite the water-works aud 
the electric plant. On account of the distance, two and 
iu half miles, from the centre of the town, the above 
mentioned schemes were the only ones that could be 
favorably considered. 

The arrangement for the alternating current system 
was somewhat different from that in common pric 
tice; from the central station started a high press 
ure network, allowing a maximum difference of potential 
of about .5 per cent. To this network the primarics of 
the transformers were connected, their secondaries pre 
vided with three points of contact delivering low pressure 
current to a three-wire network. The ‘three-wire sy> 
tem, which, on the suggestion of the author, for the ‘irs 
time has been proposed in Germany, for the town vf 
Frankfort, has the following advantages over the ordi 
nary method of placing small transformers in ¢< 
house. In the first place the transformers can be p 
further apart and thus their number lessened and at ie 
sume time their size increased: both the cost of the 
installation and the losses due to magnetic hysteresis «re 
thus reduced; furthermore it is possible to locat all 
the transformers outside of the customers’ prel. 5% 
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in especially designed iron stands similar to those which 
are used in Europe for advertising purposes. This sim- 
plifies the system and renders it easier to attend to 
them. 

The transformer sub-station system is looked upon with 
similar disfavor on account of the high cost of the low 
pressure feeders. The connecting of both primary-and 
secondary to a network assures the most perfect uni- 
formity of pressure and a sufficient reserve in the case 
of a failure of a transformer. 

The other system does not present any peculiar 
features. Every sub-station containing revolving trans- 
formers or storage batteries is conmected with the cen- 
tral station through a high pressure cable. Investiga- 
tion showed that storage batteries would have to give 
about 60 to 65 per cent. of the maximum demand, and 30 
to 35 per cent. of the anual demand. On account of the 
distance from the centre of the town—two amd one-half 
miles—only a high pressure system of power transmission 
could be used; and as a water power about 13 miles dis- 
tant was to be utilized, for the transmission of whose 
energy a pressure of 10,000 volts was considered neces- 
siry, the alternating current system was chosen also 
in the case of a sub-station revolving transform." sta- 
tion, especially as the results obtained with lar-e sin- 
glephase synchronous motors, as used in Casscl, le- 
monstrated that the alternating curent is in every 
respect equal if not, indeed, superior to the direet cur- 
rent for this class of work. 

Besides the water power mentioned above, which at 
the maximum was about 600 h. p., a second water 
power, with a maximum of 720 h. p., near the first one, 
had beeu offered to the town, and its value was to de 
determined in order to decide if it would prove a 
valuable acquisition to the enterprise. 

Hence it was necessary to elaborate the estimates for 
construction and working expenses to suit a central 
station capable of delivering a maximum load of 
17.000 hectowatts for private lighting, 2,300 hectowatts 
for puvlic lighting, 4,240 hectowatts for motors and 2,070 
hectowatts for street railways, measured at the axes of 
the motor shafts. 

These calculations were made for four different sys 
tems: 

Project I.—Alternating current transformer distribu 
tion, @, with one power; b, with two. 

Project II.—Direct current distribution, a, with one 
power; b, with two. 

As the plant designed to furnish the whole town was 
not intended to be completed at once, but at first to 
supply only the centre of the city, further esti- 
nutes were required, one for a first installation with 
the maximum capacity of 4,500 kw. for private lighting, 
3.750 for motors, 1,170 for street railways. Thus six 
different estimates were made. 

(To be’ continued.) 
_ —_~9-+0 <> ++ — — 
A Westera Lamp Factory. 


The success which attended the Columbia Incandescent 
Lamp Company, of St. Louis, Mo., in preventing an injunc- 
tion being granted against it by the United States Court 
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A WESTERN LAMP Facrory. 


\t the instance of the General Electric Company, has 
‘reated widespread interest in the affairs of the com- 
any, and some of the facts connected with it are inter- 
esting, 

This concern was organized in 1889, and its plant has 
been successfully operated ever since. A good view of 
jts offices and factory at 1912 and 1914 Olive street 
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is shown in the accompanying cut. In the basement 
are located all the machinery, electric apparatus, 
pumps, ete. The offices, very neatly arranged and 
showing evidence of great activity, are on the first 
floor, and in the rear of the offices are the carbonizing 
furnace and boiler plant. On the two upper floors are 
the various departments for the manufacture of lamps 
of the standard type. The intention of the company is 
not to avoid the claims of the Edison patent, but to 
make a lamp that might be an infringement if the pat- 
ent is declared valid, which the Columbia people do 
not anticipate will be the case at the final hearing of 
the injunction suit. 

The factory has been under the superintendence of 
Mr. John E. Randall, who for seven years was super- 
intendent of the lamp works at Lynn, Mass. Another 
valuable expert employed is Mr. Leonard Schaefer, who, 
at different times, was with the United States Com- 
pany and the Sawyer-Man Lamp Company. Mr. J. 
H. Rhotehamel, president and manager of the com- 
pany, is the gentleman to whose efforts success is very 
largely due. He announces that from the beginning the 
policy of his company has been to defeat the claims of 
the Edison patent in order that the users of incandes- 
cent lamps throughout the country will not be subject 
to claims for infringement. The company is now taking 
testimony for the final hearing of the case, and it feels 
thoroughly confident of ultimate success. The business 
of this company is increasing daily, but Mr. Rhote- 
hamel has arranged to meet all requirements by extend- 
ing his manufacturing facilities. 

—_s-r oo oe __—_ 
Alloys Suitable for St. ndard HResistances. 


The ideal wire for use as a standard of resistance 
should not change its resistance with time or with tein- 
perature, nor develop thermal E. M. F's. when in contact 
with other metals. It should have either a high specific 
resistance, if for high resistance standards, or a low spe- 
cific resistance if intended for use in measuring heavy 
currents by the fall of potential method. It should be 
mechanically strong and ductile anu not readily acted 
upon by varying atmospheric conditions of moisture or 
by the fumes of such chemicals as are most commonly 
used in general expert work. As no materials have yet 
been found which will satisfy the above conditions it 
has been necessary to make the best of such as are at 
hand. 

All pure metals have, practically, a common and high 
temperature coefficient, viz., about 0.4 per cent. per de- 
gree C. This coefficient is much higher than that found 
in inany alloys and compels a much closer determination 
of temperature than can ordinarily be made if exact re- 
sults are to be secured. Furthermore, the pure metals 
are much more readily acted upon by moisture and chem- 
ical conditions than are most alloys. 

A number of alloys have been used with success. 
Of these platinum silver was the choice of the Electrical 
Standards Committee of the British Association after 
exhaustive tests in 1865; at that time, however, none of 
the other alloys now used except German silver was 
known. Tests which have been made upon the standards 
during the years which since have elapsed show that 
the alloy is not perfectly reliable (see report of Electrical 
Standards Committee of the British Association, 1890, 
1891, 1892). Manganin is a comparatively new alloy 
upon which a larger number of experiments have been 
imade by the Reichsanstalt, of Berlin, under direction 
of Dr. Helmholtz. The results obtained have been both 
negative and positive, i. e., embracing both apparent fail- 
ures and apparent successes. Attempts made in this 
country, thus far, have not been entirely satisfactory. 
The alloy oxidizes very readily and does not seem to 
renain constant with time. Were it not for these 
two important facts manganin would be quite desirable, 
is its specific resistance is very high and its temperature 
coetticient nil. 

However, tests of this wire must be extended over a 
much greater time before the public can feel safe in 
using and depending upon it. Constantan, the only 
other zero coefficient alloy upon the list, is much super- 
ior to Manganin in every way except that, as will be ob 
served, it has a very large thermal constant; this thermal 
constant, five times that of German silver, effectually 
prevents this alloy from being of any value as a stand- 
ard, although it is very useful for many other purposes. 

Of all the other alloys platinoid is probably the most 
useful and reliable; its temperature coefficient is not 
large, but 0.02 per cent. per degree C., while its 
thermal effect is practically negligible. It is ductile and 
cusily soldered, and does not readily oxidize. It has 
been largely used abroad by leading makers, and in this 
country, for the last four years, by Queen & Co., in the 
inanufacture of their high grade coils, to the exclusion 
of all other alloys. During that time a very large nuin- 
ber of sets have been put out and are in daily use in 
imany of the leading laboratories of the country. Re- 
peated inquiries among the purchasers of these sets 
have failed to show any change whatever in the values 
of the resistances as determined by the makers except 
in one instance, in which the presumption was very 
strong that the resistances of the set had been made 
to carry a much larger current than they had eyer been 
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intended to carry. Single standards made of platinoid 
several years ago for use in the laboratory of Queen & 
Co., and upon which frequent measurements have been 
taken, have retained their constancy to within 0.01 per 
cent. 

The most notable examples of “commercial” instru- 
ments in which platinoid wire is employed are the Queen 
portable testing sets. The “Acme” type, which was il- 
lustrated in The Electrical World of June 17, 1893, is a 
compact and complete apparatus of its class, and is well 
suited to laboratory as well as engineering requirements. 
The rheostat coils are arranged in series of 1, 2, 2, 5, etc., 
with total value of 11,110 ohms, and by means of the 
bridge with its reversing device a theoretical capacity 
of 11 megohms is obtained. Every one who has used 
a fibre suspension galvanometer in street work, or in a 
dynamo room, knows how unsatisfactory it is to replace 
the silk thread when broken, or to obtain a quick bal- 
ance of the index. 

To obviate these difficulties the Queen testing sets are 
supplied with galvanometers of a special d’Arsonval 
type in which there are no parts to break in ordinary 
usage, and the needles of which are dead beat in action, 
thus rendering possible very rapid measurements. 

The most essential feature, however, of the d’Arsonval 
galvanometer is a practical absence of any influence upon 
it by intense magnetic fields or by mechanical vibration. 
Hence, a set containing it can be advantageously used 
close to large dynamos and motors in Operation in facto 
ries where heavy machinery is running, or on shipboard 
where the vessel is pitching and rolling. 

A dry cell battery completes the outfit, and the entire 
apparatus weighs less than 6 pounds, being contained 
in a highly polished mahogany case 84 inches by 5% 
inches by 5 inches. This is certainly an “Acme” instru- 
ment as its name implies. 

From the information conveyed in this article it is 
very evident that platinoid has been, is, and must con- 
tinue to be largely used in the arts as a superior alloy 
for resistance coils and standards, and the recognized 
fact that practical experience extending through a 
number of years shows it to be thoroughly reliable, 
while newer alloys have yet to be tried, cannot be over- 
looked by any one interested in the subject. 

————_ ee @ eoem - 
The Kennelly Therapeutic Alternator, 

This little inductor alternator is imtended for the 
production of sinusoidal alternating curreuts in elec 
tro-therapeutic treatment. It can be driven by a small 
motor from a battery of eight Edison-Lalande cells, 
or from a small motor on Edison incandescent ci” 
cuits. The field frame is of laminated irov, supperted 
by castings, and has 12 poles. On euch pole is a spool 
with two windings of wire. The inner has eight layers 
of fine wire, and the outer two layers of coarse. All 
the fine wire coils are conmected in one series, which 
constitutes the secondary or delivery coil. All the 
coarse wire windings are connected in another series 
forming the primary or field winding of the machine. 
By this arrangement it is only necessary to drive the 
armature, which is a combination of laminated iron 
discs, to transform the battery or continueus curvent 
into alternating current waves in the secondary cir 
cuit, and by duly proportioning the grooves and pro 
jections on the armature surface these waves are made 
practically sinusoidal. 

Twenty-four alternations or 12 complete periods are 





A THERAPEUTIC ALTERNATOR, 


venerated for every revolution of the armature, and 
since a speed of 4,800 revolutions per minute can be 
attained, the frequency can be carried to 960 periods 
per second, For steady running a more moderate 
speed and frequency will usually be desirable. A 
rlheostat of wire for battery circuits, or of :amps whea 
operating from incandescent mains, is included in the 
irlinary circuit of the alternator, by which the strength 
of the secondary currents can be controlled, inde- 
mndently of the frequency. ‘The sensations that are 
produced by the application of this instrument differ 
radically from those which result from the employ 
ment of an ordinary faradic cell. They are much 
softer, more agreeable, equally developed at either 
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pole, and generally exhibit the characteristic sensations 
attributed to sinusoidal currents. 

The electromotive force attainable in the secondary 
coils amounts to 50 volts, but on closing the secondary 
circuit under the conditions of ordinary applicatioa the 
voltage at secondary terminals falls to less than 20 
volts, depending upon the amount of external re- 
sistance. 

The battery output required to operate motor and 
alternator at full power is six amperes at four and a 
half volts pressure. 

The alternator has self-ciling bearings, and is hand- 
somely mounted on a polished wood base 11% by 7% 
inches, the height of the instrument being 8% inches. All 
the connections are under cover, and with no brushes to 
look after there is the minimum opportunity for de- 
rangement. The machine weighs 10 pounds. It is made 
by the Edison Manufacturing Company, of 110 East 23d 
street, New York City. 
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Slow Speed Multipolar Dynamos and Motors. 





A new design of multipolar dynamos and motors has 
been recently perfected by the Elliott-Lincoln Electric 





THE ELLIOTT-LINCOLN. sDYNAMO. 


Company, Cleveland, O., and an entire line of machines 
placed on the market. 

Set in a stanch two-section frame of iron, having one 
polarity to prevent external magnetism, the machine has 
four poles, but only two coils; the direct poles are set 
vertically, the consequent poles horizontally. The arma- 
ture supports are cast with the lower frame, and give 
a firm bearing that cannot possibly get out of alignment. 
The field coils and armature winding is done with the 
utmost care, and neither time nor expense is spared in 
the effort to secure a perfect insulation wherever neces- 
sary to insure safety and economy. .e commutator has 
91 segments, and is provided with only two copper or 
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Fia. 4. 
PAISTE SPECIALTIES. 


‘arbon brushes, set for convenience on the top in 
brush holders mounted on a rocker that permits adjust- 
ment. The brushes are held to the commutator by an 
insulated spring, which is also adjustable. 

The method of lubricating is novel, and appears to be 
effective. 
spoon, which corresponds in position with a groove in 
the box; at each revolution the spoon distributes the oil, 


market are those known by the name of 
Specialties,” 
handled by the Metropolitan Electric Company, Mo- 
nadnock Block, Chicago, Il. 
portance are the eccentric switches, which are the 
result of years of thought and experience on the part 
of Mr. Paiste, the pioneer switchmaker. One of the most 
important features in this eccentric switch is that all 
the brass parts are fixed firmly to the porcelain with- 
out the use of screws; in porcelain there is no ‘“cush- 


From the shaft projects a piece of metal or 
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under ordinary speed keeping the groove nearly full, the 
shaft being constantly lubricated as the oil returns to the 
reservoir below. This is believed to be the only oiler 
that actually maintains a really cold box. The claims 
made are for simplicity, strength and solidity of design, 
fine workmanship and finish, easy accessibility to all its 
parts, and a high degree of commercial efficiency. 


Paiste Specialties. 


Among the most efficient electrical fittings on the 
“Paiste 
exclusively 


which will hereafter’ be 


First of these in im- 
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ion,” hence screws will sooner or later jar out. The 
movement is of the eccentric order, which insures 
positive mechanical action, and the electrical connec- 
tions are made with solder. In a recent test a five- 
umpere switch was run for four days, making 30 
makes and breaks a minute, or about 70,000 in all. 
which is much more than a switch in actual use 
would make in 50 years, and 25 amperes were passed 
through it without any heating of the contact parts. 
These switches will easily break 500 volts, and are 
made single and double pole and three-way. 

Another specialty is the Paiste ceiling cut-out. (Schaf- 
fer style) for open and concealed work. The accom- 
panying cuts, Figs. 1 and 2, show its simplicity and neat- 
ness. Those who visited the Electricity Building at 
the World’s Fair will remember the exceedingly ar- 
tistic combination of these cut-outs in the Paiste ex- 
hibit. Main and branch cut-outs of the Sawyer-Man 










Vou. XXiT. 


No. 26. 


contact bushing for T.-H. arc lamps, Fig. 4, is also man- 
ufactured, as well as binding posts and various other 
articles. 

Another department has just been organized for the 
manufacture of switchboards, ete., and a complete 
set of switch and cut-out boards is now in process of 
manufacture for the Ryerson library. 

er > oe 


Trolley Hangers. 





The ordinary form of trolley banger is ovly suitable for 
use where suspended from across wire, and to provide 
for the cases where the trolley wire is suspended from 
bracket arms and under bridges and elevated railroad 
tructures, the American Bolt Company, Lowell, Mass.. 
has placed on the market a hanger which furnishes t)e 
necessary elastic and yielding support. 

The hanger is made of iron, the lower part being in the 
form of acyliader, which contains a spring and spindle; 
the spring is made of the proper tension to support whatever 
weight is required. and is kept in place in the cytinder by 
means of a bushing, which is fastened in the lower end with 
set screws; the spindle passes through the bushing and 
spring and screws into the top of the insulator 
to which the ear and trolley wire are fastened. The 
weight of the trolley wire, ear and insulator varies from 
30 to 40 pounds on each hanger, according to the distance 
the poles are set apart. When the trolley is passing the 





IMPROVED TROLLEY HANGER. 


hanger, with its pressure of eight, ten, or twelve pounds: 
depending on the speed of the car and the condition of 
the track; as the case may be, the spindle moves up, 
thereby forming a cushion aud avoiding the hard blow 
which the trolley would give to a rigid hanger, thus 
saving a large amount of wear and tear on the trolley 
and preventing the breaking of insulators, with conse- 
quent leakage of the current, as well as avoiding a disagree- 
able noise in the car. All the parts are made strong and 
cannot be broken by any ordinary work and are securely 
protected from the weather. Its advantages: have been 
demonstrated in practical use on several of the lines of 
the Lowell & Suburban Street Railway, where itis giving 
the best of satisfaction. The E. 8. Greeley & Co. are the 
New York agents for this hanger. 


>} oe 


A Hand Power Dynamo. 





We illustrate a small dynamo designed and manu 
factured for the use of teachers, students and amateur 
investigators by the Elbridge Electric Manufacturing 
Company, Elbridge, N. Y. With it water may be de 
composed, incandescent lamps lighted, permanent mag 
nets charged, small motors driven and a multitude 
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A HAND POWER DYNAMO, 


and Edison style and more recent types of covered 
branch and main cut-outs are now being manufactured, 
as well as a covered horseshoe cut-out. 

A peculiar feature of the Paiste clutch for T.-H. are 
lamps, Fig. 3, which is made out of one piece of flat sheet 
metal, is that it can be adjusted to a carbon rod, and 
therefore is practically indestructible, German silver 
contacts being used throughout. An adjustable lower 






of other interesting experiments performed. Wit!) * 
battery of from 5 to 15 cells, this dynamo may «ise 
be used as a motor, thus furnishing power to ru’ 
light machinery, such as sewing machines. fans, «'¢. 

The machine was designed especially for the us. of 
schools and students of electricity, and to them :t “Il! 
prove of great use, since it illustrates the theory of 
the modern dynamo and follows in construction tu¢ 
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details found in large generators. It is made for 
actual use, all parts being of good material, put to- 
cether in the most substantial manner. The armature 
core is laminated and wound with double-covered 
wire, and the shaft is of steel rumming in brass bear- 
ings. The commutator has from 6 to 16 bars, aceording 
to the winding, ample brush contact, and will wear for 
years. All machines are shunt wound, unless otLer- 
wise ordered. 

The hand power furnished with the machine is 
shown in the engraving, and has been lately improved 
by substituting cut gears for cast iron ones. The 
shafts are of steel, and the gears are cut from solid 
metal, and run without noise. The pulleys ave turned 
and balanced, and all parts are made with gr-at ac- 
curacy. 

The insulation of each machine is tested with un 
E. M. F. of 120 volts. The dynamo weighs 20 pounds, 
is 4% inches hign, and 9 inches in length through the 
armature shaft. At a specd of 1,600 revolutions per 
minute the dynamo has an output of 75 watts, the 
yoltage and amperes varying according to the winding, 
and is wound for any voltage from 5 to 25. 

This dynamo wound for electroplating is far superior 
to the cumbersome and -wasteful primary batteries 
generally employed for this work, the fumes of which 
are very injurious to the health, and the cells trouble- 
some to manage. The imternal resistance of the dy- 
namo for electroplating is very low, and the shunt- 
wound field effectually prevents a reversal of current 
which would spoil the work. The amount of metal it 
will deposit per hour is as follows: Copper, 170 
grains; silver, 144 ounce; gold, 2144 ounces; nickel, 167 
grains. 
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The Walker Manufacturing Company's Enterprise. 


a ne 


An important event that will cause considerable com- 
ment among electrical workers is the announcement that 
The Electrical World is able to make this week that the 
Walker Manufacturing Company, of Cleveland, O., 
which for so many years has been actively engaged in 
the manufacture of cable machinery, is now making the 
necessary additions to its plant for the manufacture of 
the latest and most powerful types of generators and 
motors for electric railway and power transmission pur- 
poses that have ever been constructed, either in the 
United States or in foreign countries. 

lor some time negotiations to this end have been going 
on, and not only are the necessary additions for the 
electrical department about completed, but work is 
swiftly progressing upon new patterns of generators 
and motors which will shortly be placed upon the market. 

This new departure of the Walker Manufacturing 
Company, while it will in no degree affect the output 
of their other specialties, is far more significant than 
would appear at first glance. 

One of the serious drawbacks encountered in the man- 
ufacture of generators of great capacity by existing 
companies has been a lack of facilities for handling 
large work. The facilities of the Walker Manufacturing 
Company in this respect may be judged when it is stated 
that the company has cast safely and with ease a 42- 
ton casting, and has capacity to make a 60-ton casting 
if needed. Means. of handling and constructing the 
largest generators entirely within the works of the com- 
pany are advantages the importance of which are very 
upparent, 

As has been previously stated, the Walker Manufact- 
uring Company’s plant is most admirably adapted for 
the manufacture of high class electrical machinery. 

The type of motor to be offered by the Walker Manu- 
facturing Company will, the company believes, be a 
distinct advance on existing machines. The company 
argues that the weight of the apparatus has been greater 
than either strength or electrical efficiency demanded, 
and that this has resulted largely from an improper dis- 
tribution of the metal. With the new generators and 
otor particular care has been used in designing the cast- 
ings, so that the maximum of strength and electrical 
efficiency, with the minimum of weight, may be obtained. 
lt is thought that in view of these three important feat- 
ures—lightness, efficiency and strength—the Walker 
Manufacturing Company’s motor will be appreciated by 
those interested in electrical power and traction. 

Mr. H. MeL. Harding, of New York, and Mr. J. L. 


Barclay, of Chicago, are interested with the Walker 
Manufacturing Company in this department. Their 
Continuous connection with the business of selling 


and manufacturing electric railway appliances from the 
very inception of the industry renders them well fitted 
for what they have undertaken. Having been connected 
With the Sprague Company, in 1887, and afterward 
with the Westinghouse Company, their exceptional and 
Valuable experience has enabled them to know thorough- 
ly the difficulties that have to be met in actual practice, 
and ought to be an assurance that the new type to be 
Manufactured by the Walker Manufacturing Company 
will be carefully designed as well as well made, and will 
hot in any way be experimental. 

Mr. John Walker, the founder, vice-president and gen- 
tral manager of the company, has had an exceptional and 
Nuiformly successful experience as a practical and me- 
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chanical engineer. He is a native of England, but has 
been a resident in this country for 25 years, and has 
taken out 62 patents. 

Mr. J. B. Perkins, president of the company, is one of 
the best known business men in Cleveland. His great 
wealth has made him a prominent factor in .financial 
circles, while his executive abilities have long been recog- 
nized in the many enterprises with which his name has 
been associated. 

Mr. W. H. Boone and Mr. Z. M. Hubbell, respectively 
manager and treasurer of the company, have occupied 
their present positions for several years. 

In the electrical power and traction department, Mr. 
Harding will be in charge of the Eastern business, with 
headquarters in New York, while Mr. Barclay will have 
the management of Western business, with an office in 
Chicago. 

Central station managers and electrical engineers in 
general will, we feel sure, cordially join the Electrical 
World in wishing success and prosperity to the Walker 
Manufacturing Company in the important and scientific 
change it has made in its business. 


~~». > 





Lamp Statistics. 


We are all familiar, says the London “Electrician,” 
with the singular way an astronomer has of conveying 
an idea of big numbers. He tells us, for instance, that 
if a baby had an arm long enough to touch the sun, 
the baby would be 21 years old before it would feel any 
pain in its finger. Someone has been putting the statis- 
tics of the United States glow lamp manufacture into 
a similar form; and he tells us, in an American con- 
temporary, that since the output of one factory is 
1,000,000 lamps per annum, there will be 5,000,000 lamps 
made, at this rate, in five years, and that if all these 
lamps are put end to end, they will extend along a line 
39,457 miles long. 








Financial Intelligence, 


na THE ELECTRICAL STOCK MARKET, 


New York, Dec. 16, 1893. 

GENERAL ELECTRIC STOCK has had a red-letter week 
compared with the slumps the stock has undergone for the past 
month. It has made a net gain of 4% points, and closed % 
stronger to-day than yesterday (Friday). This would seem to 
indicate that the stock had reached bottom and that at last 
General Electric was booming. But it is more probable that the 
appreciation was due to the manipulations of some of the hold- 
ers, and the report of the company’s securing a $1,500,000 con- 
tract. Who the purchasers of this big order are or the details 
and nature of the rumored contract was withheld from the 
public. In the meantime there is more or less talk and rumors 
of a change in the management of the company soon after the 
first of the year. It is expected that at the annual meeting 
which will be held early in 1894 some important changes in 
the affairs and policy of the company will be made. Then 
either the New York or New. England interest may obtain com- 
plete control of the finances, and the combination continue 
under different management, or there is a possibility of a dis- 
ruption in the trust. A report is at present current that a 
aumber of the old Thomson-Houston stockholders now in Gen- 
eral Electric would like to have the former company run inde- 
pendently again, and that some steps have already been taken 
toward that end. The stock was traded in extensively in New 
York during the week, and some days led all the other indus- 
trials in the Boston market. 

THE EDISON ELECTRIC ILLUMINATING COMPANY’S 
gross earnings for November show an increase over the corre- 
sponding month for 1892 of $20,642, and the net earnings a 
gain of $18,692. This is a good showing in face of the hard 
times, and fully Warrants the present quotation of the stock, 98 
bid. It would seem as if this figure, even in the financial de- 
pression, was rather low for a good dividend stoek. The Gov- 
erning Committee of the New York Stock Exchange have 
adopted the company’s issue of $1,750,000 first-mortgage five per 
cent. convertible gold bonds. The Illuminating Company has 
now listed on the exchange $3,562,000 in bonds, 

WESTINGHOUSE ELECTRIO COMPANY has many encourag- 
ing reports of its business and the stock holds its same 
old position. The news comes from Pittsburgh that 
the output of work for November amounted to over $500,- 
000. Two thousand men are now employed at the factory, and 
the prospect of future business is good. The stock still remains 
out of the speculative market, and trading in it is light. 

THE WESTERN UNION TELEGRAPH COMPANY has de- 
clared a quarterly dividend of 1% per cent., payable Jan. 15. 
The net revenue for this period was $1,550,000 which is a de- 
erease of $450,000 over 1892, and when the quarterly statement 
was known the Stock depreciated somewhat and closed two 
points lower to-day than the closing figure of a week ago. De- 
spite the decrease in earnings the company has a surplus of 
$121,738, so that the stock will probably soon be quoted at 
higher figures. , anys 
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Par. Bid. Asked. 


iat T.. OMe OIL os ci cians dcnddecenseas - 0 2 w& 
Detroit Electrical Works.............+se08- 10 2 3 
Clevelead General Electric Co...........0.00005 : 85 90 
Winah TUG MMMENUO BAND, «5 ic ccccecesccccscsaraccess iv0 65 
tlectric Con. & Supply Co. pref. ....-. «severe 15 15 16 
" ~ = - Ay OR re - 1 6 17% 
Edison Electric Il)., New York......... cccccccosees 100 98 100 
% » lh RE rare ee 104 100 
Edison Electric Ill., Brooklyn. .........sccccscsccees 100 98 100 
4 ” cl ER ee es 0 3 8=6115)~—=— 124 
- lk LE REPO MEE? 100 220 220 
* - 6. Mn in 5000 cdanueecs 100 120) 125 
Edison Electric Light of Europe..............050+.. = 2% 5 
* Bonds sia kd ceed be ka aG'nne ha a¥a bea che se 80 85 
ON oe rca sn i awndenetecatiawaron oe 5 12 
Peek We es acne onsskncxs0>sencdunsdieuasbe i 446 7% 
General Klectric Company......cccerccsccccccrcccscee 100 = BRYA OB8D 
+ se CEE acces haan Sere te ie ed " 80s 
{Interior Conduit and Ins. Co .. ....ccccscceceeceeees 100 25 35 
Diam Rates NNN od. cg, vc sevdacevseada tbnces o ea 65 
Westinghouse Consolidated ...............4 seeeeee cane 24 26 
” ” ss a ae atone ne we 42 
Western Union Telegraph.............e00-.008 ++ - wa 8744 87% 
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NEW INCORPORATIONS. 


THE CANNONSBURG ELECTRIC LIGHT, HEAT AND 
POWER COMPANY, Cannonsburg, Pa., capital stock $12,000, 
has been formed to supply light, heat and power by etectricity. 
J. S. Speer, J. L. McClelland and J. Scott are the incorporators. 

THE STANDARD BLECTRIC TIME COMPANY, of La- 
conia, N. H., capital stock $1,200, has been formed to con- 
struct and maintain electric time clocks and signals, ete, O. 
W. Tibbetts, C. W. Tyler and D. O’Shea are the interested 
parties. 

THE AMERICAN SIGNAL COMPANY, Balfimore, Md., 
capital stock $5,000, has been formed to manufacture electri- 
cal and other machinery. The promoters are G. E. Patterson, 


W. M. Stewart, H. M. Benzinger, G. W. Smith and R. 
O'Toole. 
THE MILFORD BLECTRIC -LIGHT COMPANY, Milford, 


N. H., capital stock $50,000, has been formed to supply elec- 
tricity for various purposes. The organizers are H, A. Burn- 
ham, Gloucester; H. C. Buck, Winchester, and F. T. Clark, 
Boston, Mass. 

THH CORTLAND FIRE ALARM COMPANY, Toledo, 0O., 
capital stock $100,000, has been formed to manufacture, buy 
and sell all kinds of electrical appliances, ete. G. J. Sherman, 
Albion; A. BE. Lang, Jas. A. Corbusier, C. Barker and H,. Cort- 
land are the incorporators. 

THE NATIONAL ELECTRIC COMPANY, Eau Claire, Wis., 
capital stock $50,000, has been formed to purchase and operate 
the plant formerly owned by the National Electric Manu- 
facturing Company of that city. Peter Truax, W. A. Rust 
and G. T. Thompson are the organizers, 


Special Correspondence, 





NEW YORK NOTES,° 
' 
OFFICE OF THE ELECTRICAIT. WORLD, 
167-176 TIMES BUILDING, NEW YorRK, Dec. 18, 1893, 

H. L. SHIPPEY, of John A. Roebling’s Sons’ Company, Tren- 
ton, N. J., returned from Europe last Sunday on the Paris 
looking very much refreshed by his trip abroad. 

THE METROPOLITAN TRACTION COMPANY has offered a 
prize of $50,000 to be awarded to any person who shall submit 
an actual working system of motive power for street) railway 
cars demonstrated to be superior or equal to the overhead 
trolley. 

J. H. VAIL, president and chief engineer of the Electrical 
and Mechanical Engineering Company, of New York, was re- 
cently in Plattsburg, N. Y., investigating the subject of an 
electric railroad through the village to Hotel Champlain. He 
thinks such a road carefully and economically constructed 
would be profitable. 

LOCAL UNION THREE of the National Brotherhood of Blec- 
trical Workers has reduced its initiation fee from $25 to $10. 
The union has wiped out all grievances against delinquent 
and non-union members and is taking them in at the rate of 
25 a week. Ata recent meeting of the executive board a good 
report on the condition of trade was received. 

BIDS FOR CITY LIGHTING.—The Gas Commission met last 
week and opened bids for lighting the streets, parks and public 
places of the city for one year, beginning Jan, 1, 1894. The 
following bids for electric lighting were made: The Brush Elec- 
tric Illuminating Company, for 237 lamps at 40 cents per night 
each, 90 lamps at 45 cents, and 48 lamps at 50 cents each; the 
United States Illuminating Company, for 382 lamps at 40 cents 
and 23 lamps at 50 cents each; the Mount Morris Company 339 
lamps at 40 cents a night; the Harlem Lighting Company 210 
lamps at 40 cents and 19 at 50 cents; the Manhattan Company 
150 lamps at 40 cents; the Edison Company 105 lamps on Fifth 
avenue at 50 cents a night; the North River Company 837 
lamps in the Twenty-third and Twenty-fourth wards, at 45 
cents. The Thomson-Houston Company failed to have its bid 
in on time, and the streets the company intended to bid for 
will be readvertised. The bids were referred to the secretary 
for tabulation. 








PIPESBURGH NOTES, 


PITTSBURGH, Pa, Dec. 16, 1893. 

THE PITTSBURGH COURTS decided a very interesting and 
important case here this morning. John McBride Patten 
has been an employee for the Standard Underground Gable 
Company of this city. Some time ago his eyes became affected 
in some way, and he alleged that this was caused by a pe- 
culiar mixture of paint which he had used while in the em- 
ploy of the defendant company for painting cables. The hear- 
ing in this case was commenced Tast week and ended this 
morning with a verdict-in favor of the Standard Underground 
Cable Company. 

THE WESTINGHOUSE COMPANY is now shipping the 
third of the large electric lighting machines which have been 
contracted for by the Louisville Gas Company for lighting the 
city. These dynamos are of 375 kw. capacity and have been 
designed to run at very slow speed, the armature making 90 
revolutions per minute. Another new feature of the machine 
is that the armature of the dynamo and the flywheel of the 
steam engine are combined. The generator will be direct con- 
nected to an A. P. Allis-Corliss engine. The armature is 12 
feet, the machine has 80 pole pieces and weighs 100,000 pounds. 








[NEW ENGLAND NOTES 


BRANCH OFFICE 0 [LE } 
Room 91, Hathaway Ruildine 20 Atinntio one>. \ 
Boston, Mass., Dec, 16. 1893. ° { 

THE F. BE. BELDEN MICA MINING COMPANY, 12 Broad 
street, will pay its regular monthly dividend on Dec. 18. 

THD WEST END STREET RAILWAY COMPANY has de- 
clared a dividend of four per cent. on preferred stock and 
three per cent. on common stock, to be paid Jan, 1, 1894. 

THH WEST END COMPANY is experimenting with several 
devices to warm its cars, electric heaters, among others. It is 
understood that the corporation will not install the apparatus 
decided upon before another season. 

MR. WITHINGTON, until last June the owner and mana- 
ger of the Lawrence Dlectrical Supply and Construction Com- 
pany, of Lawrence, Mass., is now engaged in mining in 
Colorado, in which, it is reported, he has been very success- 
ful. 
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THE JEWELL BELTING COMPANY, of Hartford, Conn., 
has issued a neat little catalogue giving photographs of elec- 
tric light and power stations, records of Jewell belts, price lists 
wml much useful information. 


THE DIRECTORS of the West End Street Railway Company 
have re-elected officers for the ensuing year as follows: Prest- 
dent, Samuel Little; vice-president, Prentiss Cumming ‘s treas- 
urer, Joseph H. Goodspeed; general manager, C. 8S. Sergeant ; 
auditor, H. L. Wilson; purchasing agent, H. F. Woods, and gen- 
eral solicitor, Henry B. Hyde. 


THE MASON REGULATOR COMPANY has recently made 
for a large Canadian sugar refinery a vacuum valve which is 
somewhat of a novelty. It regulates vacuum as the Mason 
reducing valve regulates steam pressure. By placing one of 
these valves in the exhaust pipe leading to the vacuum pump 
any desired degree of vacuum may be kept in the chamber by 
simply adjusting the vaive. The valve is valuable where dif- 
ferent degrees of vacuum are desired in each one of a series 
of chambers, as in the triple effect process of sugar refining. 

THB WESTERN UNION TELEGRAPH COMPANY of this 
city has installed a new plant to take the place of the 14,000 
gravity cells formerly used in the office. It consists of 20 
rocker-Wheeler dynamo motor machines of voltages varying 
from %) to 75 for short circuits, to 260 volts for the New York 
and New England wires, and 360 volts for the long distance 
service, The initial current is taken from the Edison service 
at 110 volts, and the several machines run from 1,250 to 2,000 
revolutions per minute with remarkable steadiness. The con- 
venience and economy of the new system is apparent from the 
fact that the former one required 360 boxes of zinc and 180 
barrels of blue vitriol every quarter. 





WESTERN NOTES. 


BRANCH OFFICE OF THER ELECTRICAL WORLD, )\ 

936 MONADNOCK BUILDING, ( HICAGO, Dec. 16, 1893. j 
THE OLD CAI®BON FACTORY of the National Electric 
(ompany, on Wilson avenue, near the lake shore, Cleveland, 
«., was destroyed by fire last Sunday, but as the company is 
building a new factory the fire wil! cause little inconvenience. 


TAYLOR, DEB & MACK, formerly Taylor, Goodhue & Ames. 
announce that because of the distrust with which corpora- 
tions are looked upon in certain quarters, they have decided 
to continue business under a partnership arrangement and wil! 
assume the liabilities of the former corporation. Their he td- 
quarters will be at the old place, 348 Dearborn street, Chicago. 


THE WASHINGTON ELECTRIC COMPANY, of 197 South 
Canal street, Chicago, reports widespread interest in its new al- 
ternating current arc lamp and other specialties. It nas re- 
ceived orders and inquiries for its alternating lamp from a'l 
sections of America and from Europe, and 4s now busy trying 
to fill the demand. It has recently issued an attractive cata- 
logue. 

THE MBETROPOLITAN ELECTRIC COMPANY, finding Its 
business increasing in such volume, has deemed it necessary 
to elect an assistant secretary. The gentleman selected is Mr. 
W. F. Richardson, who has for a long time been a well known 
figure in the electrical supply business in the West. He w.ll 
make his headquarters with the company in the Monadno k 
Block, Chicago. 


THE M’LEAN ARMATURE WORKS, of 197 South Canal 
street, Chicago, formerly the firm of McLean & Schmidt, are 
how at work on several model Ferris wheels, their work being 
io arrange the lighting effects. The Ferris Wheel Company 
has received orders for miniature wheels from different cities, 
and this enterprising firm has been selected to do the elec- 
trical work. They also do a large business in the repairing and 
rewinding of armatures. 

THE GREAT WESTBRN MANUFACTURING COMPANY 
reports through its Denver office the sale last week of a 30- 
kw. alternating dynamo, as well as other smaller orders, in 
addition to a large quantity of Clark wire and other supplies. 
These sales in this section of the country at this season of the 
year, when the silver interests are practically abandoned, is a 
great compliment to this company. It also announces through 
its St. Louis agency the sale of a 750-light alternating machine. 

THE CENTRAL ELECTRIC COMPANY has received from 
kK. H. Pierce, electrical engineer of the World’s Fair, a most 
flattering testimonial on the performance of *‘Okonite’’ wire at 
the Exposition. Mr. Pierce says: ‘“‘The wire to which you 
refer was used nearly all, or wholly, for underground work in 
ducts, which were much of the time filled with water and 
ice, and I have never had any report of any trou%e on these 
circuits due to the insulation of it. To the best of my knowl- 
edge they have worked satisfactorily all the time."’ 

PROBABLY ONE of the most enjoyable parties that ever saT 
down to dinner at the Union League Club assembled there 
Tuesday evening, the 12th inst. It was a delicate and grace- 
ful tribute on the part of Mr. F. 8S. Terry to the several gen- 
tlemen who have been so long associated with him in the 
Ansonia Electric Company. It is tafe to say that there are 
very few, if indeed any, organizations wherein there exists such 
a feeling of unity and camaraderie, and where there is so much 
«ef mutual help and encouragement shown to one another as 
there is between Mr. Terry and his corps of assistants. A 
suggestive and appropriate name is found in ‘The Sunrise 
Club,"’ under which title they frequently meet to discuss busi- 
ness and pleasure. The dinner was a thoroughly enjoyable 
affair. Col. Geo, Carter officiated as toastmaster, and under 
his gentle prodding the various members were quickened into 
the liveliest repartee. Those present were F. 8. Terry. Georg: 
Carter, Geo. W. Conover, Max Berg, ©. M. Spaulding, M. M. 
Wood, W. R. Pinckard, D. E. Goe, F. M. Peiree, A. J. Venne- 
man, A. S. Terry, R. E. Richardson and EB. 0. Wood. 





PORTLAND. Ore., Dec. 11, 1898. 

THE CAPD HORN TELEGRAPH COMPANY has completed 
iis line to Springwater, Ore., and is now extending it to High- 
land, 

H. M. BYLLESBY, of St. Paul, Minn., president of the North 
west General Electric Company, was recently in Portland, Ore., 
on a tour of inspection. 

THE BARNES HEIGHTS AND CORNELL ROAD RAILWAY 
COMPANY, of Portland, Ore., has suspended the operation of 
its electric line for this winter. The line will be extended nexi 
year, and the business of hauling cordwood to the city, which 
has proved more profitable than the tourist travel, will be re- 
sumed. 

THE COUNTY GRAND JURY, in Portland, Ore., has Tre- 
turned an indictment of manslaughter agamst Motorman Ed- 
ward F. Terry, who was in charge of the East Side Railway 
Company's electric car, which ran into a drawbridge opening 
Novy. 1, causing the drowning of seven passengers. The bail 
bond was fixed at $3,000, : 


THE ELECTRICAL WORLD. 


THE PORTLAND GENERAL BLECTRIC COMPANY again 
has all of its circuits in operation, both in Oregon City and 
Portland. The sudden and unusual rise in the Willamette River 
reduced the available head of water at the Oregon City electric 
station from 42 feet to 18 feet, which interfered seriously with 
the. supply of light circuits for several days. The company’s 
steam plant in the Exposition building in Portland was placed 
in operation to partly supply the deficiency, and dynamos were 
also installed temporarily in the old city light and water sta- 
tion, on the east side, Portland. The Exposition plant will be 
increased, and will probably remain in operation until the new 
water power station in Oregon City is completed and operated. 
The equipment of the new station will include a complete 
extra set of water wheels especially designed for use with a 
short head of water and greater quantity. These will permit 
the successful operation of the plant in all but the very highest 
stages of the river. The Oregon City station was not shut 
down, but its capacity was greatly reduced during the freshet. 








News of the Week. 
ELECTRIC LIGHT AND POWER. 





HOLLAND, MICH., is to have a new electric light plant. 

ROANOKE, ILL., will soon be supplied with electric lights. 

SPRINGFIELD, MO.—Sentiment is growing in favor of a 
municipal plant. 

BBHLLEFONTAINE, O.—The council of 
voted to put in electric lights. 

WILDWOOD, PA., is to have a water-works and electric 
light jxant before next season. 

WOONSOCKET, SOUTH DAK.—Residents of Woonsocket are 
agitating for an electric light plant. 

KANSAS CITY, KAN.—Reid Brothers will soon equip their 
packing house with new electric machinery. 


sellefontaine has 


BATAVIA, ILL., has voted to construct water-works in con- 
nection with the proposed electric light plant. 

LANSING, MICH.—The electric lighting plant owned by this 
municipality cheared $10,000 over all expenses the past year. 

ATCHISON, KAN.—The Atchison Electric Light and Gas 
Company is arranging for the purchase of a new 1,000-light 
dynamo, 

CALEDONIA, MINN.—A water-works system has been begun 
at Caledonia, and an electric light plant in connection is being 
considered. 

LEROY, ILL.—The Leroy Electric Company is installing a 
new plant, and the town of Fisher is considering purchasing 
the old outfit. 

PASADENA, CAL.--The City Council is struggling with the 
question of furnishing the city with electric lights. Nothing 
definite has been done, 

WASHINGTON, D. C.—The Lighthouse Board will establish 
on Fire Island one of the most powerful lights in the world, an 
electric light of 240,000,000 ¢. p. 

VICKSBURG, MISS.—Superintendent Walter Mattingly, of the 
Hill City Electric Light Company, has resigned. It is reported 
that the place is still unfilled. 

HAMILTON, O.—The City Council has decided to put in a 
new electric light plant, and an ordinance has been passed 
authorizing the issue of $500,..0 in bonds. 

ALLEGHENY CITY, PA.—Allegheny City will issue $10,000 
in bonds, the proceeds to be devoted to taking down the elec 
tric light towers and erecting mast arms. 

BEATRICE, NEB.—'The judiciary committee of the Beatrice 
Council will ascertain the cost of an electric light plant, to 
be run in connection with the water-works. 

ARKVILLE, N. Y.—It is probable that ere long both Ark- 
ville and Margaretville will be lighted by electricity, and that 
the two villages will be connected by an electric road. 

BRONXVILLE, N. Y.—A new power station will shortly be 
established in the old mill to furnish electric lights to Law 
rence, Armour Villa, Underhill, Mohegan, Beacon and Yonkers. 

FAIR HAVEN, N. Y.—A company has been formed here to 
supply light from the Carver Falls power, but it is not settled 
whether the light shall be incandescent or arc, or part of each. 

PRAIRIE DU CHIN, WIS.—The City Council has granted 
a 10-year franchise for street lighting to a company, of which 
Will Thompson is president and Ira D. Hurlburt, vice-president. 

WAUSAU, WIS.—The special committee on the proposed 
electric light plant for Wausau reported that it has received 
many communications, but asked for and was granted further 
time, 

CANTON, O.—At a meeting of the Canton Council a special 
committee reported in the matter of the city Owning its own 
plant for electric lighting. It is proposed to erect a $60,000 
plant. 

AUDUBON, IA.—-The electric plant is owned by the city, 
and the ‘‘Republican’’ of that place claims it is making a net 
profit each month, which will in due time remove the indebt 
edness, 

SUFFOLK, VA.—E. Wilkinson, of West Point, Va., general 
manager of the company that furnishes lights for Suffolk, 1s 
looking over the plant with a view to makin? important im 
provements. 

OMAHA, NEB.—A new company, backed by some of the lead 
ing capitalists in the city, is being organized, and will apply 
for a franchise to operate a first-class electric lighting and 
power plant,, 

NATOHEZ, MISS.—The Natchez Gas Light Company has 
put in a proposal to do the city lighting at the rate of $115 
per year for arc lamps, and 1%4 cents per hour for each large 
incandescent lamp. 

CATAWISSA, PA.—H. C. Pease, of Bloomsburg, is before 
the council of Catawissa with a scheme for putting in an 
$8,000 electric light plant, and the matter has been referred to 
the committee on lighting. 

MADRID, IA.--A Fort Wayne company has been granted a 
franchise to supply this place with are and incandescent elec 
tric lights. The company has a 25-year lease and will soon 
begin work upon the plant. 

ROCHESTER, N. Y.—The Citizens’ Light and Power Company, 
recently formed, has obtained a foothold, the Electrical Com 
mittee of the Common Council having awarded it the contract 
for lighting Champlain street, 





Voi. XX. 


HARTFORD, CONN.—-President Austin C. Dunham, of the 
Hartford Electric Light Company, will be heard by the Boarg 
of Street Commissioners on Dec. 13 in the matter of improy- 
ing the street lighting for Hartford. 

MERIDBPN, MISS., is going to purchase and operate an elec- 
tric light plant and a fire alarm telegraph system. Dr. C. 
L.. Williams, who is the only man in Mississippi conducting an 
electrical supply house, has been appointed city electrician. 

CONCORD, N. H.—The Northern Electrical Supply Company 
of this city was awarded the contract for lighting the River. 
head mill at Lebanon. The company will install a 270-light 
Cushman 110-volt dynamo, made in Concord, and will wire in 
250 lights. 

ST. BERNARD, O.—Mayor Schulhof, of St. Bernard, has ap- 
pointed the following committee to employ a competent engi- 
neer to make plans and submit estimates for an electric light 
and water-works plant: Henry Narre, Henry Imwalle, H. J, 
Witte and R. A. McKenzie. 

JACKSON, MISS.—The Union depot, which is operated by 
the J. ©. & Q. C. Railroad Company, is soon to be lighted 
by a private plant, for which it is said negotiations have not 
yet been completed. There is an opening, it is reported, for 
several small plants at Jackson. 


No, 26. 


DALLAS, TEX., is contemplating putting in a municipal 
lighting plant of about 300 are lights of 2,00u c. p. each. There 
are now about 138 2,000 ¢c. p. ares used, for which the city is 
paying the lighting company the sum of $150 each per year, 
which price is considered excessive. 

BROOKLYN, N. Y.—In answer to a letter from the State 
Electric Light Company to Mayor Boody, urging’ him to ask 
the Council to act upon its petition for a franchise, Mayor 
Boody replied that inasmuch as the company has taken legal 
proceedings he cannot now interfere. 

WILLIAMSPORT, PA.—The Lycoming Electric Light Com- 
puny has offered to sell its wires and lights to the city, but 
has refused to sell its plant. The matter has been referred to 
the next joint session. The company-also submitted a_ bid 
offering to light Williamsport for five or ten years. 

BALTIMORE, MD.—President Summerville Baldwin, of the 
Brush Eleetric Light Company, recently burned out, states 
that the company proposes to invest $300,000 in improvements 
for the new plant, and that it will have a capacity of 2,000 
are lights and 50,000 ineandescent lights. The station is to be 
nade ftire-proof. 

BLOOMFIELD, N. J.—Notwithstanding the efforts of F. G. 
Tower, J. Banks Reford and E. 8S. Wilde, of the Committee of 
Thirty, in the matter of municipal ownership of the electric 
light and water-works plant, nothing definite has been done 
by the other members of the committee, and it appears as if 
the majority are afraid to act. 

WASHINGTON, D. C.—Sealed proposals will be received by 
W. E. Curtis, Acting Secretary of the Treasury Department, 
for manufacturing and placing in complete working order ar 
Seranton, Pa., and Canton, O., combination gas and electric 
light fixtures, as per specifications, to be had on application to 
the Treasury Department, Washington, D. C. 

ARCHBALD, PA.—Jones, Simpson & Co. are erecting an ex- 
tensive electric light plant at the Raymond breaker. The plant 
will furnish light for Peckville borough, will also light <Arch- 
bald if arrangements can be made to that effect and will 
furnish light and power for the breaker. The engine, which 
arrived a few days ago, is very large and cost $1,500. 

GREAT BARRINGTON, MASS.—Mr. Hire, of Hartsville, one 
of the stockholders of the Berkshire Electric Light and Power 
Company, which has a 300-h. p. plant at Hartsville, states that 
he has every assurance of success of the scheme for the ex- 
tension of the service to Great Barrington. He, however, will 
not make any definite statement with regard to the extension 
to New Marlboro or to Monterey. 

NEW BRITAIN, CONN.—Members of the Common Council 
have lately been taking notice that many cities and towns have 
put in their- own plant for electric lighting. The question of 
New Britain owning its own plant has been agitated before 
and is now being revived. There is no doubt that the subject 
will officially come up before the expiration of the present con- 
tract with the electric light company. 

BATAVIA, N. Y.—President Sanford, of the Board of Alder- 
men, has been instructed to offer the Consolidated Gas and 
Electric Company $100 per lamp per year, and if the company 
will not accept this proposition, to order them to cut off the 
lights on March 1. President: Kinsey, of the company, states 
that the offer will not be accepted and that his company will 
insist upon $115 per lamp per year. 

FLORENCE, COLO.-—-The announcement of the early com 
mencement of the Florence and Cripple Creek Railway has 
revived the Florence Electric Light and Power Company. At 
a meeting of the shareholders, held in the office of ex-Senator 
McCandless, an assessment to raise money for the cost of a 
preliminary survey and other incidentals was levied. The com- 
pany is in good shape and will be ready to start its enterprise 
after work shall have been begun on the Florence and Cripple 
Creek Railroad. 

THE BIG COTTONWOOD POWER COMPANY, of Salt Lake 
City, Utah, has been incorporated for the purpose of using the 
waters of Big Cottonwood and other streams for the trans- 
mission of power for lighting, heating, cooking and all other 
purposes for which electrical currents can be applied. The 
company also has the right to deal in real estate, bonds oF 
stocks, do a general manufacturing business, and to construct, 
supply and maintain canals and pipe lines for the transfer 
and utilization of water for domestic and other purposes. The 
capital stock is fixed at $1,000,000. The officers are: John Ww. 
Donnellan, president; W. H. Rowe, vice-president; George M. 
Cannon, secretary; George M. Downey, treasurer, and R. M. 
Jones, general manager. The assets of the company consist 
of ** The Stairs ’’ water power in Big Cottonwood Canyon, 14 
miles from Salt Lake City, which property will produce 2,500 
h, p. during the lowest flow, and above 3,000 h. p. during eight 
months of the year. The water will be utilized under 380 feet 
head, and will be conducted a distance of 1,800 feet through 
steel pipe 54 inches in diameter. The water will be taken 


from a reservoir or natural basin, known as the Lodge, «nd 1s 
first conducted through 480 feet of tunnel, which is nearly com™ 
pleted. There has been considerable development done on this 
property by its former owner, R. M. Jones, and this the 
first installation to be undertaken by the company. The com 


pany is also owner of all the property formerly owned by the 
Granite Paper Mills Company, consisting of 1,100 h. p., which 
had been in use for years, until recently, when the mills were 


destroyed by fire, and it is now the purpose of the co jpany 


to utilize this power by electrical application and transmit 1 to 


the city, a distance of 11 miles, uniting the cireuits from this 
station and from The Stairs, and conducting to the city over 
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the same pole line construction. The company owns a large 
amount of valuable land and improved property near the 
mouth of the canyon; also the water power known as ‘Mill 
RB.’ located still further up the canyon, and 17 miles from 
the city. The franchises for the distribution of electrical energy 
through all the streets of Salt Lake City, and through the 
county to reach the city, recently granted to R. M. Jones, and 
the eity franchise for electric railways in the .city, and over 
county roads to reach Cottonwood Canyon, recently granted 
to W. H. Rowe, R. M. Jones and others, are now the property 
of the company. The company will continue the development 
of the water power during the winter, and intends having all 
materials for the completion of the construction delivered and 
ready for use early in the spring, both for the transmission of 
power and for the electric railway. The electrical and me- 
chanical construction will be done under the direction of R. M. 
Jones, who will also decide regarding apparatus, phase and 
voltage. It is intended to complete both systems within ten 
months, 





THE ELECTRIC RAILWAY, 


tHE STREET RAILWAY in Corvallis, Ore., has gone into 
operation again. 

WAUCONDA, ILL., which now has a telephone line, pur 
poses to have an electric railroad in a short time. 


HILADELPHIA, PA.—A franchise has been granted for a 
trolley road over the Irvington-Millburn course. 

WASHINGTON, D. C.—Senator McMillan has introduced a 
bill authorizing the Brightwood Electric Railway to extend iis 
lines. 

sT. LOUIS, MO.—The capital stock of the Baden and St. 
Louis Railway Company has been increased from $50,000 to 
S300, 000, 

NEW BRUNSWICK, N. J.—The City Railway Company has 
appealed to the Board of Aldermen for the right to introduce 
electricity as a motive power. 

RIVERPOINT, R. I.—Residents are forming an electric rail- 
way company to build a line to run to Centreville, Quidnick 
and Harris, work to be begun in the spring. 

PAULSBORO, N. J.—Prominent Paulsboro capitalists are 
negotiating with the Camden, Gloucester and Woodbury Elec- 
tric Railway to extend its line to Paulsboro. 

SCHENECTADY, N. Y.—Manager Cooper will ask for per- 
mission to discontinue running the electric foad after May 1. 
li is claimed that the road is not making expenses. 

WHITINSVILLE, MASS.—The owners of the Whitin Machine 
Works, which bought the bankrupt Whitinsville Street Rail- 
way, have applied for a franchise to operate the road. 

HOBOKEN, N. J.—The council of Hoboken will consider on 
Dee. 20 the petition of the Jersey City, Hoboken and Ruther- 
ford Railway for right to locate its tracks in Hoboken. 

SANBORN, N. Y.—The Buffalo and Tonawanda Railway will 
be extended to Sanborn, the sum of $2,700 having been pledged 
by that town. The road is to pass by way of Pekin and Lewis- 
ton, 

HARRISON AND KEARNY, NEAR NEWARK, N. J.—The 
Kearny Township Committee has fixed upon Dec. 26 as the 
date for hearing the petition of the traction company for a 
franchise. 

HADDONFIELD, N. J.—The Borough Commissioners will 
soon take definite action in the matter of the application of 
the West Jersey Traction Company to lay tracks for an elec- 
trie road. 

JACKSONVILLE, FLA.—Col. H. S. Haines and George S. 
Haines, of the Bay Street Railway Company, state that the 
road will be equipped with electricity as soon as arrangements 
can be made. 

LOWELL, MASS.—The Lowell & Suburban Street Railway 
Company will petition fhe legislature for right to lay tracks 
and run ears in Westford, Burlington, Wilmington, Bedford 
and Andover. 

STAMFORD, CONN.—The street railway company has re 
ceived permission from the selectmen of Stamford to extend 
its line to Noroton River and to change the motive power to 
electricity under certain stipulated conditions. 

MOUNT VERNON, N. Y.—The railroad committee of the 
Mount Vernon Common Council has decided not to allow the 
running of horse cars temporarily on Fourth avenue in that 
city, pending the introduction of the electric system. 

HELLERTOWN, PA.—J. B. Welfh am aA. C. Graham ar? 
the committee appointed by the residents of Hellertown to in- 
terview the managers of the two electric railway companies In 
South Bethlehem with a view to extending same to Heller- 
town, 

WHITESTONE (lL. I.), N. Y.—Permission has been granted 
to the Whitestone & College Point Railway to build and equip 
a trolley line here. Dr. Bleecker, I. J. Merritt, Jr., J. F. An- 
derson and Oliver Taff are prominent Whitestone citizens in- 
terested, 

LYNN, MASS.—The joint session of City Councils is now 
considering. the petition of the Woodward Underground Elec- 
tric Light and Cable Company, of New England, for the right 
to lay conduits in the streets. Attorney Jas. H. Sisk repre- 
sents the company. 

MERIDEN, CONN.—A petition, signed by influential citizens, 
his been presented to the officials of the Meriden Street Rail- 
Wiy Company, asking it to extend its line from the proposed 
terminus on Bast Main street to the spoon factory of the 
Clirles Parker Company in Bang Hall. 

\TLANTA, GA.—At a meeting of residents of Atlanta 
Heights, it was decided to subscribe $30,000 for the proposed 
electric road to Silver Lake, 14 miles north of the city. The 
sum of $35,000 is required, and will doubtless be raised at an- 
other meeting, which will shortly be held. 

NEW HAVEN, CONN.—The West Sbore Electric Company 
Will build its line from Savin Rock to *ferwin’s Point as s.on 
is weather permits next year. The incorporators will séon 
‘ul for bids. The Incorporators are Jas. D. Dewell, Henry 
Sulton, Israel Kelsey, C. K. Brush and W. Wallace Ward. 

ROCKLAND, MASS.—It is intended to extend the line of 
the Rockland & Abington Street Railway Company to Com- 


m al street in East Plymouth and thence to the Hingham 
tin The Quincy Electric Railway Company propose: to ex 
tend its line to Bast Weymouth and thence to conne*t 
Wit 


the Rockland & Abington line as above. 

rHE FREEPORT (IL...) CITY STREET RAILWAY has been 
Purchased by Perey Thompson & Co., bankers, of New 
York City, and their associates. A new company has been 
formed with a capital stock of $150,000, and will at once con- 
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vert the present motive power to that of electricity. The new 
company will immediately construct and operate eight miles of 
electric road. 


WELLESLEY, MASS.—The selectmen of this town, after a 
year’s deliberation, have granted a franchise to the Natick and 
Cochituate Street Railway. The road must be in operation by 
July 1, 1894. This road will form a link in the electric rail- 
way connection between Cochituate and Newton Lower Falls, 
and when the contemplated extensions from the falls to West 
Newton and from Natick to Ashland are completed, there will 
be a continuous line of electric railway from the latter town to 


soston, a distance of 25 miles. 


BELAIR, MD.—The town commissioners of Belair have signed 
an agreement with the United States Automatic Electrical 
Service Company, of Worcester, Mass., granting it a franchise 
to build a seven-mile electric railroad from Belair to Van 
Bibber, the road to be completed April 1 and the company to 
have the right to light the town by electric lights from the 
power house used by the railway. The company has filed a 
bond for $10,000. Frank Gorrell and George T. Carver are 
the leading town commissioners who took action in this matter. 


BROOKLYN, N. Y.—A certificate has been filed with the 
Secretary of State for the Thirty-ninth Street Ferry and 
Suburban Railway Company to build a 13-mile road from the 
foot of Thirty-eighth street, Brooklyn, to Twenty-third avenue 
at Gravesend Bay, in New Utrecht, and thence through Canar 
sie to Flatlands. The capital of the company is $500,000, and 
the directors are John Middleton, R. T. Betts, Sidney Edwards, 
of Brooklyn; Theodore Jenkins, of Gravesend; Jas. A. Blanch- 
ard, of Fort Hamilton; Thos. J. Meehan, Wm. 8S. Mercer, Jos. 
M. O’Brien and T. Foley, of New York. 


UNDERGROUND TROLLEY.—Mr. W. H. Knight, chief en 
gineer of the Thomson-Houston Electric Gompany, has been in 
saltimore recently discussing with Baltimore and Ohio officials 
the arrangements for running trains through the Belt tunnel 
by electricity. The Baltimore & Ohio company is to select a 
site and build the power house for the electric plant with which 
this experiment is to be made. The Thomson-Houston company 
has practically completed the motors and the generating 
machinery, and is now waiting for the railroad company to 
provide a place to store them. Officials of the Baltimore & 
Ohio say this matter will receive attention as soon as the 
more important work of constructing the Belt railroad is com- 
pleted. The power house will be at first a temporary structure, 
which will be improved and made permanent if the feasibility 
of transporting heavy trains by electricity is fully demonstrated. 
The Belt road, under the most favorable conditions, will not 
be completed and ready for use before Sept. 1, 1894. The power 
house can be built in a few months, and it is not likely that 
the work of constructing it will begin before next spring. The 
electric company is to put overhead wires in the tunnel, as 
the trolley system is to be used. The rails of the roadbed will 
be connected with wire to make a return current of electricity 
and so to complete the circuit from which the electric engine will 
obtain its power. All the tunnel work under Howard street 
and to the Bolton lot is completed, including the invert which 
was found necessary on account of the spongy condition of 
much of the ground. The rails have been contracted for, and 
it is expected that the work of laying them will soon begin. As 
they are put down in the tunnel a force of workmen employed 
by the electric company will make the necessary connections. 
The only work now being done on sections three and four of 
the Belt road, which include the Howard street tunnel, is the 
excavation for the open cut at the Bolton lot. 


MISCELLANEOUS NOTES. 


MONTMORENCY FALLS, QUE., will, during a winter carni- 
val that is being organized, be illuminated by the electric 
light. 

POLE TAX.—Annapolis, Md., at a recent meeting the City 
Council imposed a tax of $2 on each telegraph, telephone and 
electric light pole in the city. 

FRANKLIN INSTITUTE LBECTURES.—Prof. E. Thomson 
will lecture Dee. 19 on ‘* Cosmical Electricity,”’ and Prof. 
H. 8. Carhart Dec. 26 on ‘“ The Theory and Design of the 
Closed Coil Constant Current Are Dynamo.”’ 

THE AMERICAN INSTITUTE OF ELECTRICAL ENGI 
NEERS will hold its eighty-second annual meeting at the Insti 
tute headquarters, 12 West Thirty-first street, New York, on 
Wednesday, Dec. 20, at 8 p. m., on which occas‘!on a paper will 
be presented by Mr. Albert Stetson on ‘‘The Practicability of 
Electric Conduit Railways,”’ 

LICENSING ELECTRICIANS.—At a recent meeting of the 
city council at Dallas, Tex., a petition was presented, signed 
by the Dallas Electric Construction Company and others, 
asking that all men engaged in electric work in that city be 
examined as to their ability and their knowledge of the work. 
and if found capable, that they be licensed by the city. The 
petition was unanimously adopted and the city attorney in- 
structed to draw up an ordinance covering the case. 

AN ELECTRICAL EXPLANATION.—“ The electric lights last 
night had the ‘jumps.’ It is supposed that the surplus of 
hydrogen in the atmosphere, caused by a barometric depres 
sion, nullified the insulation and created a circuit, whereby 
the vibrations from the alternating dynamos overcharged the 
resistance coils in the rheostat and supercharged the voltage. 
The incandescent fluctuations resulting therefrom disturbed the 
electrical equilibrium, so that the vacuum carboniferous films 
oscillated in their steadiness, and the consequent result was 
well, the lights ‘ flickered.’ ’’—Exchange. 

THE BERLINER SUIT.—The Pittsburgh ‘ Dispatch” says 
that ‘“‘there is some point in Attorney-General Olney’s state- 
ment that the Bell telephone suits have cost tne government 
over $80,000, But there is more point in the fact that by the 
dawdling and delay which is the principal characteristic of 
government suits this litigation dragged on for seven years, so 
that all the testimony was not taken at the time the patent 
expired. If some Attorney-General would devise means by 
which to secure a prompt decision of government suits on 
their merits the people might be willing to pay the price.” 

AN BLECTRICAL BALL.—Jersey City Local, No. 31, Brother- 
hood of Electrical Workers of America is making extensive 
preparations for its second annual ball and electrical display 
on Thursday evening, Dee. 21. A number of features taken 
from the electrical building at the World’s Fair in Chicago wil 
be on exhibition. The hall is to be illuminated by hundreds of 
colored incandescent lights. Eleciric fans will afford the dan 
cers plenty of cool air. The music, which is to be furnished 
by Prof. Beggs, will be heard in Boston, Troy, Buffalo and 
many other places by means of two powerful ‘long distance 
telephones. 





WASHINGTON, D. ©.—Since the recent bomb throwing in 
the French Chamber of Deputies there has been a general de- 
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mand for more light in the capitol, and as a result of the agi- 
tation of this subject it has been decided to expend $200,000 
for a new electric plant. The present power is not sufficient 
to furnish the. illumination necessary to brighten the dark cor 
ners in the building, which, since the completion of the west- 
ern terrace, have become more numerous. The proposed plant 
is to supply the lighting power, not only for the capitol, but 
also for the Congressional Library and the adjoining grounds 
of the buildings. 

THE NEW ORLEANS ELECTRIC SOCIETY was recently 
organized in New Orleans, La. The objects of the society 
are to provide for its members opportunities and means 
for the study and discussion of electrical and mechanical 
science, to promote social intercourse among those  inter- 
ested in these subjects and to supply to them the conveniences 
of a library and reading-room. The officers of the associa- 
tion are: President, Prof. Ayres; first vice-president, E. S. 
Bemiss; second vice-president, Dr. Wm. Scheppegrell; secre- 
tary and treasurer, H. J. Malochee. Boaru of managers: Wm 
Oswald, G, A. Hopkins, Prof. B. Dixon and E. Léloup. 

COMMERCIAL SCIENCE,—The president of a Western gas: 
company, in a circular issued to deter the use of the electric 
light, says: ‘‘ Are lighting is preferable where expense is no 
object and the desire is to produce an intense and concentrated 
light at some given point, or to obtain the highest possible de 
gree of illumination over an extended area, although its photo 
metrical power has been greatly exaggerated in the minds of 
the public, through the use of the mere trade term of ‘ 2,000-c. 
p.,” which is based upon what is known to science as the 
‘French’ or four-way method of measurement: ‘Thus, as 
compared with the usual photometrical system of measuring 
gas, such lamps should be rated and called ‘500-c. p.,’ while 
as a matter of fact they seldom attain even this candle power 
at the point of ignition; and bearing in mind that light is dis- 
sipated inversely as the square of the distance, it must be 
evident that the commercial or practical value of this system 
cannot be favorably compared with an evenly distributed light 
carried nearer the points of utilization.’ 





Trade and Industrial Notes. 

MR. BUPHRAT, of Euphrat’s Life-Saving Car Fender Com- 
pany, is communicating with the authoriites in regard to 
cating a plant at Darien, Conn. 

THE STIRLING COMPANY, Pullman Building, Chicago, has 
issued a ten-page circular with the title “Has a Competitor 
Ever Advertised You?’ which resumes at length the contro-- 
versy between it and a rival boiler company. 


lo 


A. K. EATON, of 46 Lexington avenue, Brooklyn, N. Y:,, is 
now perfecting a voltmeter, which he claims accurately meas 
ures from 1 to 10 volts and fractional parts, and whieh, by 
the turning of a switch, records from 1 to 60 volts. 

THE TEXAS ELBCTRIC BROKERAGE COMPANY, Da'las 
will do bnsiness in Texas and adjoining territory, selling goods 
Orders procured will be sent to 
the wholesale dealers it represents and the goods billed direct 
to the customer, 

THE ELBRIDGE ELECTRICAL MANUFACTURING COM- 
PANY, Elbridge, N. Y., has had great success with its model 
dynamo, not one having been returned, although they lay stress 
on their office to remedy any defects found in the same. The 
company is now working on a new are lamp. 

THE NATIONAL ELECTRIC HEADLIGHT COMPANY, of 
Indianapolis, Ind., recently sent six of the most complete elec- 
tric headlights ever turned out by the works to the Baldwin 
Locomotive Works, and three to the Queen and Crescent, which. 
now has nine of the lights in use on its passenger engines.. 
Although it is only two years since the light was perfected,, 
there are now 94 of them in use on Indiana and Kentucky’ 
roads. The Vandalia has 14 locomotives equipped with this 
lighe. 

THE GREAT WESTERN MFG. COMPANY, Chicago, 
contrary to what seems to be the experience of other electr- 
cal companies, finds it impossible to turn out work fast enough, 
The Duluth works are running a day and night force; but it 
takes every effort to keep up with the new business which their 
district offices are constantly securing. ‘The St. Louis branch 
made one of the most important wire sales of the month last 
week, “Clark’’ wire, for which this company is the general 
Western agent, was the wire supplied. 

THE CENTRAL ELECTRIC COMPANY, Chicago, through its 
St. Louis branch, the Southern Electrical Supply Company, re- 
ports in a recent letter that the interior conduit has been 
installed in 22 of the largest buildings of the city, supplying 
tubing for 33,958 incandescent and 500 are lights. Among the 
principal buildings thus supplied are the Securily, Colfer, 
Wainwright, Globe-Democrat, Union Trust, South Side Bank 
and Rialto buildings, as well as the New Planters’ and St. 
Nicholas hotels. The Southern Hotel was also recently re- 
wired for 3,000 incandescent and 80 are lights, plain conduit. 

THE METROPOLITAN ELECTRIC COMPANY, Chicago, has 
added another very important name to its list of specialties, a 
new incandescent lamp. This is to be known as the Metro 
politan and embodies the latest improvements in incandescent 
lamp manufacture. By the use of new and improved methods 
the lamp offers very high efficiency and will maintain its full! 
candle power throughout its entire life, two elements of Value 
in incandescent lamps that cannot be overestimated, The lamp 
has been patented, and the Metropolitan company will guar- 
antee that it is in every respect non-infringing. It is now 
ready for the market and orders can promptly be filled. 

THH VIADUCT MANUFACTURING COMPANY, of Balti- 
more, is keeping pace with the improvements of the age, the 
latest advance being a call box for street railways, both cable 
and trolley. The former consists of a waterproof underground 
box, and the latter of a weatherproof pole box, from which 
a signal is given to the power house that there is trouble in 
the locality of that particular box, indicating what and where 
the trouble is, this saving much loss of time. The Viaduct com- 
pany’s patents covering this system include the positive record 
of the signal coming into the power house whether the line 
wire is broken or not. The Viaduct company is the oldest con- 
cern in the country manufacturing this line of goods, having 
had 20 years’ experience. We understand they retain the same 
workmen that they had in 1872. This speaks well for both 
men and company. 

THE SOUTHERN BLECTRICAL MANUFACTURING AND 
SUPPLY COMPANY, LIMITED, New Orleans, La., reports that 
it has done all, or nearly all, of the electrical business in its 
section of the country this year, and that under its new man- 
agement business has increased over 100 per cent,, as com- 
pared with last year. Contracts have been closed for 15 plants 
this season, aggregating between 3,000 and 4,000 lights. 
Within the last 90 days four Crane electric elevators have been 
sold, and a large business is being done in other specialties, ag 


us manufacturers’ agents. 
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# representative of many New York houses. The company 
is also agent for the General Biectric and the Fort Wayne Elec- 
tric companies throughout the Guif States. The management 
of the company’s affairs is in the hands of Mr. E. L. Bemiss, 
the president, who has given his personal attention to the ex- 
ploitation of the business. 


THE UNITED COLUMBIAN ELECTRIC COMPANY, of 
Kingston, N. Y., is now busy turning out the six waterproof 
Winkler patent motors ordered by the Colonial Electric Rail- 
road Company. Of the four motors made fer use in Mobile, 
Ala., one it still unshipped. It is completed, however, and will 
be sent in a few days. Mr. Winkler, the superintendent of 
the company, Says the motors sent to Mobile are now in use 
and are giving perfect satisfaction. They have been given the 
severest tests, but have gone through them all -creditably. The 
building now occupied by the company is much too small for 
the business, and early in the spring the plant will be moved 
to the factory now occupied by the Hudson River Furniture 
Company, which has been purchased by Hewitt Boice, presi- 
dent of the motor company. 

THE BALL & WOOD COMPANY, of New York, finds its 
engine business little affected by the business depression, and 
permits us, against its usual custom, to publish the following 
recent orders: At Binghamton, N. Y., two engines; at Fari- 
bault, Minn., two engines; at Hartford, Conn., one large com- 
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pound engine; at Frankfort, Ky., one engine; at Meriden, 
Conn., three engines; at Naugatuck, Conn., two engiues; at 
Buffalo, N. Y., one engine; at Canton, Md., three engines; at 
Sweveghem, Be.gium, one engine; besides others in West Pull- 
man, Iil.; Elizabeth, N. J.; Cloquet, M.nn.; Waterbury, Conn.; 
Scranton, Pa; Bath, Me., and Miilville, N. J. In «aduition to 
the above the five engines comprising the exhibit of the Ball 
& Wood Company at the Worid’s Fair, have also been dis- 
posed of, these engines being the first out of Chicago, as 
they were first installed. 

THE ELBCTRIC APPLIANCE COMPANY, Chicago, general 
Western agent for ‘‘O. K.’’ weatherproof wire, has been suc- 
cessful in building up a flourishmg business in this spectlalty. 
The fact of its carrying in Chicago a large stock of ail sizes, 
from 0000 to 18, and making prompt shipments from there, has 
given it an inside track in the weatherproof wire business. 
The company has made it a rule to immediately notify the 
trade of any change in the weatherproof wire market, thus 
giving its customers the advantage of the lowest price pre- 
vailing immediately upon its establishment by the Eastern 
manufacturers. This attention to the interests of the trade has 
gained it many friends and has added to its reputation among 
large users of weatherproof wire. Taken altogether, ‘‘O, K.” 
weatherproof wire is to-day certainly one of the standard 
specialties of the electrical supply business. 
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(IN CHARGE OF W. A. ROSENBAUM, 177 TIMES BLDG., N.Y.) 





11,395. ELECTRIC SNAP SWITCH (Reissue); G. W. Hart, 
Windsor, Cunn., Application tiled Sept. 15, 1891. A_ sSnap- 


switch consisting of a repeats having two stop shoulders, a 
central hub and operating handle, an eccentric moving with 
the hub, a switch plate, a spring and a catch operated by 
the eccentric for releasing and stopping the switch plate. 


510,417. RANGE INDICATOR; B. A. Fiske, United States 


Navy. Application filed March 3, 1893, The combination of 
sesieteakt indicating instruments, each having in cireuit a 
spiral, rotary conductor and movable contact point, the in- 


struments being connected in multiple arc with each other. 


mm 7 wm syopm > R. 

510,480. TELEGRAPH OR TELEPHONE SYSTEM Ww. 
Kirk, Kansas City, Mo. Application filed Nov. 3, 1892. Ra 
consists of a series of line conductors, a progressive circu 
closing connection at each end of the series and pronase for 
simultaneously moving the connections to su ‘cessively con 


nect with both ends of each line conductor synchronously. 
510,457. ELECTRIC CALL SYSTEM; 8. & E. W. White- 


South Bend and Attica, Ind. Application filed March 7, 
1808. The combination of a plate, an escapement wheel, — 
a drum adapted to rotate therewith, a cord to be woun 
about the drum, one end being free to be pulled ye oP. 
erator resetting the indicator, a spring connected to the other 
end of the cord, a pallet adapted to mesh with the serene 
ment wheel, a magnet, an armature connected with the pal- 
let and adapted to vibrate the same, a di 1 and ee 
carried by the shaft of the escapement wheel and adaptec 


to move over the dial. 

510,460. DYNAMO-ELBCTRIC MACHINE; dD. H. Witeou, Cal- 
cago, Ill. Application filed Dee. 7, 1892. The combination 
of a shunt and series field magnet, windings wound oo as & 
aid each other when the dynamo is run as a motor, ne€ 
series coils being used as a resistance in starting the motor. 





No, 510,534. —RoTARY CURRENT MOTOR. 


510,465. REGULATOR FOR DYNAMO-ELECTRIC ak 
CHINES: L. Bell, Boston, Mass. Application fi.ed April » 
18v8. ‘The combination with a multiphase generator ee 
a separately excited field, with a rotary transformer driven 
by impressed currents from the main generator aud axe Hing 
the field of the main machine with direct currents aes Ee 
lating mechanism for varying the excitation so produced. 


510,466. ELECTRIC FAN; E. H. Bennett, Jr., Bayonne, m3. 
Application filed Oct. 17, 1891. A suspeuded S.ostey ao 
provided with a resistance for varying Its speed, an it e ; 
or fan support being provided with a switching device place: 
below the blades of the fan, 


510,472. DENAMO-BLEOCTEIC | ss ae 
Yonkers, N. Y. Application fled May <o, ‘ 
ture, the combination of a cure foundation, two flanges a 
heads, each grooved on its inner face, and a series of P- 
dependent layers of coiled iron w.re, the ends of which in 

Y hooks within the grooves in 


MACHINE; R. Bickemeyer, 
1889. In an arma- 


each layer serve as retaining 
the flanges. 
510,484. DENTAL ENGINE; L. 8. Pfouts, Canton, O. Ap- 


: ‘ ie mh’ - ee. : iece of 
fication filed Jan. 13, 1898. This comprises a band p ce of 
: dental engine, inclosing a tool holder rotated by an electric 
current, of a controling switch and inclos.ng cap. 


510,485. TROLLEY WIRE SUPPORT; L. 8. Pfouts, Canton, O. 
Application filed July 19, 1893. A support having a bail 
shaped body, an apertured neck portion, hav.ng an inward 
projected flange, insulators to grasp the tlange and a li. 
to secure the parts in position and connect them with a 
trolley wire clamp. 

510,487. SYSTEM OF ELECTRICAL DISTRIBUTION ; EK. W. 
Rice, Jr. Application filed Juiy 10, 18%6,. The comb nation 
with two or more sets of bus bars connected with generators 
adapted to generate currents of different potential, of double 
rheostatic switches, throukh which the bars of one set can 
be connected with the bars of another, and a single neutral 
conductor common to all of the generators to which: the 
neutral wires of the feeder circuits are connected. 


510,508. SIMULTANEOUS TELEGRAPHY AND TELEPH- 
ONY; S. W. Holman, Boston, Mass. Application filed May 
31, 1893. The combination of a magnetic core around which 


the wire from a telegraph separates passes by two branches 
in opposite directions, one of the branches being connected 
directly to line and also arranged to act inductively upon 
one terminal of a telephone, and the other of the branches 
being connected to an artificial line and also arranged to 
act inductively upon the other terminal of the same tele- 
phone. 


510, 5338. ELECTRIC SWITCH: J. S. Gibbs, Hartford, Conn. 
Application filed March 15, 1893. This comprises an electric 
switch with a very guick unretarded movement of such dis- 
tance that there can be no arcing of the current. 


510,584. ROTARY CURRENT MOTOR; J. H. F.. Gorges, Ber- 
lin, Germany. Application filled April 30, 1891. A motor 
comprising a closed circuited fixed member, and a cl sed 


circuited rotatable member, and the members connected to- 
gether in circuit by means of three or more brushes, and con- 


nections so located as to divide the coils on both members 


_ _— or more uniform parts or sections. (See illustra- 
tion. 
510,540. PUSH BUTTON. R. M. Hunter, Philadelphia, Pa. 


Application filed April 3, 1891. 


A push button automatically 
interrupted or brea 


ing the cireuit peta —, ae 
e hand which 


or completing it with the same operation of t 
is employed to close the circuit. 





Nou. 510,613.—MAGNETO-ELECTRIC INDUCTION APPARATUS. 


510,596. REVERSING SWITCH FOR ELECTRIC MOTORS; 
J. G, Germann, Erie, Pa. Application filed April 19, 1893. 
The combination the revoluble parc of a swi.ch, of 
shaft sections, spiders on the sections, aud an iusu.atiug 
block between the spiders and secured thereto. 


510,601, ALTERNATING CURRENT MOTOR; W. 
Brooklyn, N. Y. Application filed Sept. 4, 1891. ‘Lhe com- 
bnation with uprigucs or standards supporting tue fie d 
magnet, of two prutes of insulat.ng materiai buited to the 
face thereof and carrying the terminal posts of the machine. 
(See illustration.) ‘ 


510,602. DYNAMO-ELECTRIC REGULATOR FOR AN EN- 
GiINEK DRIVING A GENHRATOR; RK. M. Hunter, Philadel- 
phia, Pa. Application tiled Oct. 29, 1892. Tune combinacion 
of an electric rai.way system employing a series of electri- 
cally propeled cars having independeut means for control- 
ling the speed of the several cars, wich a centrai s.ation 
plant cons.sting of a generator for supplying current of a 
constant potential to the line, an engine adapted to operate 
the generator, an electric motor adapted tu assist tue en- 
gine and au electrically actuated switch contro.led by the 
current in the line circuit for throwing the electrie motor 
into or out of operation. 


510,603. POWBR APPLYING DEVICE FOR BLECTRIC MO- 
TORS; A. H. Johnson, Rahway, N. J. Application filed Dec. 
15, 1892. The combination of an electric motur and a cir- 
cuit therefor, a device to be moved by the motor, a brake and 
a circuit therefor, a switch for the circuits automatically 
oO pareset by the moving parts to energize the circuit for 
the brake, 


510,604. ELECTRIC BATTERY; L. F. Johnson, Poughkeepsle, 
N. Y. Application filed Ju.y 11, 1893. ‘The method of charg- 
ing a galvanic battery cell, which cons.sts in surroundiug 
the negative element with water, placing the posit.ve ele- 
iment in a porous cup and filing the porous cup w:th sul- 
phuric acid, water and nitric acid in the order named and 
in about the pruportions specified. 

510,605. ELECTRIC ARC LAMP; J. F. Kester, La Grange, Ill. 
Application filed April 24, 1893. The combination wiih the 
main magnets arranged in the main circuit, the main arma- 
ture, the feed magnet, and the feed armature yieluingly con- 
nected with the main armature of a resistance circuit around 
the main circuit and a switch which opens and closes the 
resistance circuit and is controlled by the main armature. 


510.612. SYSTEM UF TELEGRAPHY ; C. J. Reed, Orange, N. J. 
Application filed April 12, 1892. A method of signaling elec- 
trically, consisting in transmi ting induced currents overa 

{| main line and in combining the resuitunt effect thereof with 
magnetic influences at a receiving station until additional seec- 
ondary impulses are transmitted of different phase 


510,613. MAGNETO-ELKCTRIC INDUCTION APPARATUS; CG, 
J. Reed, Orange, N. J. Application filed Sept. 10, 1892. An elec- 
trical inductive apparatus consisting of a serics of converters 
having their primary and secondary conductors arranged side by 
side in successive pairs. (See illustration.), 


w.th 


Hochausen, 
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No. 510,601.—ALTERNATING CURRENT MOTOR. 


510,634. ELECTRIC RAILWAY CONDUIT; W. R. De Voe, 
Shreveport, La. Application filed July 20, 1893. A conduit 
provided with metallic cross-ties having central recesses lo- 


eated above the base of the tie and a slotted metallic con- 
duit located in the said recesses. 

510,640. ELECTRIC CURRENT TRANSFORMER; | WwW. _H. 
Hornberger, Elkhart, Ind. Application fied March 31, 1893. 


This comprises an envelope cons'sting or thin laminae lying 
parallel to the axis of the coil and forming a body inclosing 
the coil and having the edges of its lamfnae presented to 


VoL, XXII. No. 26. Dercemper 28, 1893. 

THE WALKER MANUFACTURING COMPANY, of Cleve- 
land, O., will, it is reported, change its cable machinery plant 
to an electric street railway machinery plant. This means, the 
company says, two things of interest: First, that electricity 
is to supersede cables in street car traffic; second, that the 
General Electric and Westinghouse companies are to hive 
a competitor in the field. The Walker company has been the 
largest manufacturer of cable machinery in the United States. 
The demand for electric motors all over the United States, 
the company says, has so far superseded the demand for 
cable machinery that it has decided on changing its pant 
into one for the make of generators and motors of the greatest 
capacity. The business of electric railway appliances has for 
years been in the hands of two companies, and the General 
Electric and the Westinghouse people have controlled the 
market. Two former managers of the Westinghouse Railway 
Department, H. McL. Harding, of New York, and J. L. Bar- 
clay, of Chicago, have secured a part interest in the manage- 
ment of the Walker plant. 
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Business Notice. 


BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never re 
quires attention. Gas lighting much improved by its use. Wlec- 
tric Supply Company, of 105 South Warren street, Syracuse, N. Y. 








TRICAL PATENTS. 


the coil and a core within the coil, the core consisting of 
laminae parallel to the laminae of the envelope and its 
edges held in intimate contact with the edges of the en- 
velope. 

510,646. AUTOMATIC CIRCUIT CONTROLLER; C. L. May- 
hew, Saratoga Spring, N. Y. Application fied May 26, 1893 
A circuit controller for gas lighting devices, consisting of a 
spark coil, an armature, a retarding device coune-ted with 
the armature and a cut-out device operated thereby and a 
magnet of high resistance in a shunt wound around the cut- 
out device. 


510,647. CONDUIT ELECTRIC RAILWAY; J. P. Mitche'l, 
San Francisco, Cal. Application filed July 14. 1893. In com- 
bination with a trolley support for underground ele ‘tric rail- 
way systems, a deflector having a grvoved lower surface. 


510,661. ELECTRIC CAR TRUCK; C. F. Winkler, Troy, N. Y. 
Application filed Nov. 26, 1892. An electric motive device, con- 
sisting of a field magnet structure constituting a single mag- 
netic circuit, two armatures located in the magnet circuit 
and a detachable short circuiting bar. 

510,662. ELECTRIC MOTOR; C. F. Winkler, Troy, N. Y. Ap- 
plication filled Dec. 24, 1892. This consists of a ring magnet 
wound with coils and a rotary armature inside the same. in 
combination with a traveling switching apparatus arranged 





No. 510,662.—ELEcTRIC Moror. 


to senu current through the coils and establish rotating 
consequent pores in the ring and means for opening the cir- 
cuit of all the coils on the ring while they are faced by the 


armature. (See illustration.) 
510,668. PLATE FOR MOUNTING BELL PUSHES: J. F. 
Wollensak, Chicago, Ill. Application filed Nov. 22, 1892. A 


series of plates so arranged on a base that lugs projecting 
from the ends of the plates will hoid the adjacent plates 
by recesses therein. 


510,759. AERIAL CAMBRA; C. B. Adams, Augusta, Ga. Ap 
plication filed Feb. 10, 1898. A camera ad.ipted to be sup 
ported from a balloon, having a cushion Chamber at its 
sides and bottom. 


510,777. APPARATUS FOR HEATING METALS ELECTRI 
CALLY; C. L. Coffin™ Detroit, Mich. App.ication filed July 
8, 1893. The combination with a hollow eleetrode. of a 


magnet for rotating an electric are and a variable resistance 


in circuit with the magnet. 
510,809. INSULATOR PIN: F. M. Locke, Victor, N. Y. Ap 
plication filed April 5, 1893. This comprises a base having 


a central opening and threaded, an insu.ating sleeve mounted 
thereon and a bolt passing through said sleeve and engaging 
with a thread within the base. 


510,837. LIGHTNING ROD ORNAMENT; J. J. Cole, St. Louis, 
Mo. Application filed July 29, 1890. A support for light- 
ning rod ornaments, consisting of a collar having tongues. 


510,850. CLOSED CONDUIT SYSTEM FOR ELECTRI( 
RAILWAYS; R. H. Elliott, Birmingham, Ala. Application 
filed July 5, 1893. The combination of an insulated main con: 
ductor, a pin electrically connected with the main circuit, but 
insulated from the ground; a conducting shoe carried by thé 
ear, a pin projecting from the roadbed and adapted to be 
struck by the shoe, and a lever connecting the two pins to 
bring them into electrical connection with the shoe. 


510.862. REGULALING PARALLEL OTROUITED ALTER 
NATE CURRENT MACHINES: C. Hoffmann, Berlin, Ger- 
many. Application filed Sept. 28,.1893. This consists in al 
ranging the machines in parallel circuit and in bringing the 
several machines independently to a determined speed through 

the regulation of the governors of their resnective ener- 

gizing apparatus and subsequently switching them into cil 
cuit. 


510,868. TELEPHONE EXCHANGER SYSTEM: W. W. Jacques 
Newton, Mass. Application filed Dec. 1, 1892. This com: 
prises several metallic circuits. provided at the centra! 
switchboard with a pair of branch terminals and an asso 
ciate ground wire also having branch terminals in the switch- 
board, in combination with a _ battery e'rcuit, two relay 
telephones, an induction coil for each and an operator’s cord 
provided with two talking wires. 


